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(57) Abstract 

A technique is provided for dynamically rendering graphical user interface pages over a computer network using customized 
information from a backend computing system. Using the technique of the present invention, a user is able to send a request for accessing 
specific information from the backend computing system by making a call on a remote server. In a specific embodiment, the present invention 
is configured to allow consumers to conduct billing transactions over the Internet The present invention uses a thin server interface model 
for interfacing a consumer or user with the customized backend computing systems of one or more specific service providers. The data 
structure which is used by the user to implement the call request in the remote server may be modified without requiring modifications to the 
software code in either the client machine or the remote server engine. Further, new applications and/or call requests may be implemented 
within the system without requiring modification and recompilation of the user and server machine codes. 
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TECHNIQUE FOR FACILITATING CUSTOMER TRANSACTIONS OVER A 
COMPUTER NETWORK USING CUSTOMIZED INFORMATION FROM A 
BACKEND COMPUTING SYSTEM 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to data transmission over a computer 

10 network, and more specifically to a technique for dynamically generating graphical 

user interface pages over a computer network using customized data from a backend 

computing system. 



Background 

15 Recent advances in computer network technology have paved the way for 

many service providers to offer their services on-line. This is particularly true with 
respect to services offered via the Internet. For example, banking services, brokerage 
services, catalog shopping services, airline reservation services, and a host of other 
"e-commerce ?? services are now being offered on-line to consumers via the Internet. 

20 Typically, information provided by a particular service provider to an on-line 
consumer is stored in a backend computing system (often referred to as a Legacy 
system) operated by that service provider. For example, the service provider may be a 
bank, and the consumer may be a bank consumer who wishes to access his bank 
account information via the Internet. The bank account information will typically be 

25 stored in a customized backend computing system operated by the bank. 

Conventionally, in order for a user to access the information contained within 
the Legacy database of the service provider, a customized interface must be created 
(either by the service provider, or by a third party) to interface the user's computer to 
the Legacy database. This is shown, for example, in FIGURE 1 of the drawings. 

30 FIGURE 1 shows a schematic block diagram of a conventional technique for 

interfacing a user 102 with a Legacy database or back-end computing system database 
150. As shown in FIGURE 1. a customized interface and rendering system 104 is 
provided for interfacing user 1 02 with the Legacy database 1 50. 



1 
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In applications where the user 102 accesses information from the Legacy- 
database 150 over the Internet, the user's system 102 will typically include a browser 
(such as. for example. Microsoft Internet Explorer or Netscape Navigator) which 
communicates with the customized interface and rendering system 104 using HTTP 

5 protocol. System 104 includes an interface which has been customized specifically to 
interface requests received in HTTP protocol (from the user) into the appropriate 
protocol required for accessing the Legacy database 150. Conventionally, most 
customized interfaces are implemented using a thick interface model. The thick 
interface model is typically implemented by providing a customized data structure to 

10 the user to make a specific request for accessing information from a Legacy database. 
The user fills the customized data structure, and implements a call on a remote server, 
which in the example of FIGURE 1. is system 104. The remote server has been 
customized specifically to read the data structure provided by the user, interpret the 
data structure information (including the type of call requested), and perform specific 

15 tasks related to the user's call request such as. for example, accessing data or other 
information from the Legacy database 150. 

After the desired information has been retrieved from the Legacy database, 
server 104 presents this retrieved information to the user 102. In order to present this 
information, system 104 typically includes a customized rendering system which 

20 utilizes a pre-compiled. customized web page or HTML template specifically 
configured to present the information retrieved from the Legacy system relating to the 
user's call request. 

One disadvantage of the conventional thick interface is that any changes 
which are desired to be made to the aforementioned data structure (such as, for 

25 example, changing the input and/or output parameters associated with a particular call 
request) typically require modifying and recompiling code in both the client machine 
102 and server engine 104. Additionally, in order to present this new information 
related to the modified data structure, the customized web page(s) or template(s) must 
also be modified and recompiled. Another problem with the thick server interface is 

30 that any new applications which are desired to be implemented also require 
modifications to the server engine and/or client machine, which may include 
modifying and recompiling server and/or client machine codes. 

Although customized interfaces and rendering systems have been 
implemented in the past to interface a user with a backend computing system. 

2 
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continuing efforts are being made to provide improved systems for accessing and 
presenting data derived from backend computing systems. 

SUMMARY OF THE INVENTION 

5 According to specific embodiments of the invention, a technique is provided 

for facilitating customer transactions over a computer network using customized 
information from at least one backend computing system. For example, the technique 
of the present invention may be used to enable such features as: dynamically 
generating graphical user interface pages over a computer network using customized 

10 information from a backend computing system; facilitating communications between 
a legacy computing system and a graphical user interface system to facilitate the 
inclusion of customized information from the legacy computing system in at least one 
graphical user interface page rendered by the rendering system: facilitating automated 
customer self-care in an on-line billing environment implemented over a computer 

15 network; etc. Using the technique of the present invention, a consumer or user is able 
to access desired information from a customized backend computing system. Further, 
according to at least one embodiment, the rendering system of the present invention 
may be fully customizable so that it can be adapted to suit any desired application 
such as, for example, bill presentment, electronic commerce transactions, account 

20 management, etc. 

According to a specific embodiment of the present invention, a rendering 
system is provided for dynamically generating graphical user interface pages over a 
computer network using customized data from a backend computing system. The 
rendering system comprises a plurality of page templates, wherein at least some of the 

25 page templates include static information and include custom tags which represent 
customized data associated with data stored in the backend computing system. The 
rendering system also includes an integration engine configured or designed to access 
specific information from the backend computing system, and further includes a 
presentation engine in communication with the integration engine. The presentation 

30 engine is configured or designed to render graphical user interface pages using the 
page templates such that when a first page corresponding to a first one of the page 
templates is accessed by a user, the presentation engine utilizes the first page template 

3 
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associated with the first page to render the first page, wherein customized data to be 
included in the first page is obtained by accessing the integration engine. 

An additional aspect of this embodiment provides a bill presentation system 
comprising a system for dynamically generating the graphical user interface pages 

5 described above. The bill presentation system is configured or designed to present 
on-line bills to a consumer. The bill presentation system further comprises a payment 
module in communication with the integration engine. The payment module is 
configured or designed to facilitate payment of bills by the consumer. 

The payment module may also be configured or designed to provide the user 

10 with dynamic payment tracking information relating to a status of a payment which 
has been authorized by the user. Additionally, the payment module may also be 
configured or designed to provides a conditional auto-pay feature, whereby payment 
of a bill is automatically paid if an amount of the bill is within a predetermined range 
of values. 

15 An alternate embodiment of the present invention provides a technique for 

dynamically generating graphical user interface information over a computer network 
using customized information from a backend computing system. The technique may 
be implemented as a method of targeting advertising information to a user over a 
computer network. An on-line itemized bill having at least one billed item is rendered 
20 for presentation to a remote user or consumer. Further, a set of rules is consulted to 
select a particular advertisement to display to the user. The set of rules is based at 
least in part upon properties or other information related to the on-line bill. The 
selected advertisement is then rendered for display to the user in combination with the 
on-line itemized bill. An additional aspect of this embodiment provides that the 
25 billing information is obtained by accessing a backend computing system, and that at 
least a portion of the accessed billing information is used to select the particular 
advertisement to display to the user. 

An additional embodiment of the present invention provides a technique for 
dynamically generating graphical user interface pages over a computer network using 
30 customized information from a backend computing system. A request is received at a 
first server for selected information to be presented to a remote user. The first server 
then makes a call request to an integration server to access the selected information. 
The call request is issued by the first server utilizing a thin interface protocol. The 
integration server is then used to access the selected information from a backend 

4 
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computing system, and retrieves output information relating to the call request. The 
output information is passed to the requesting server, and then rendered for 
presentation to the remote user. Where the invention is implemented as a computer 
program product, the computer program product will include a computer usable 
5 medium having computer readable code embodied therein for implementing the 
above-described process. 

An additional aspect of the present invention provides a mail rendering system 
for dynamically generating at least one electronic mail message to a particular 
customer upon the occurrence of at least one specific event. . The mail rendering 

10 system may be configured to dynamically generate content of an electronic mail 
message based upon billing information related to a specific customer. 

Another embodiment of the present invention provides a technique for 
facilitating communications between a legacy computing system and a graphical user 
interface system to facilitate the inclusion of customized information from the legacy 

15 computing system in at least one graphical user interface page rendered by the 
rendering system. A request is received at a first server for accessing desired 
information from the legacy computing system. In response to the request, the server 
may call at least one plug-in object for servicing the request. The plug-in object may 
call a first action object for handling at least a first portion of the first request. The 

20 action object may then call other action objects for handling issues related to that first 
portion, or may call a domain object for accessing at least a first portion of the desired 
information from the legacy computing system. An additional aspect of these 
embodiments provides that a single input parameter is received along with the 
request. The single input parameter includes tagged, self-described data, which may 

25 be used by the server to identify the name of the particular call request to be 
implemented, and to identify any input parameters associated with the particular call 
request. 

A further embodiment of the present invention provides a technique for 
dynamically generating graphical user interface information over a computer network 
30 using customized information from a backend computing system. A request is 
received at a first server for selected information to be presented to a remote user. A 
page template is then selected for presentation to the remote user in response to the 
request. The page template includes at least one custom tag representing customized 
data associated with or derived from the backend computing system. A meta file is 
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then consulted for determining the proper input parameter requirements for making an 
appropriate call for accessing the customized data. The identified input parameters 
are then retrieved from a local data pool residing on the server, and sent along with 
the appropriate call request to access the desired customized data. Where the 
5 invention is implemented as a computer program product, the computer program 
product will include a computer usable medium having computer readable code 
embodied therein for implementing the above-described process. 

An alternate embodiment of the present invention provides a technique for 
facilitating automated customer self-care in an on-line billing environment 
10 implemented over a computer network. An on-line itemized bill is rendered for 
presentation to a consumer. The on-line bill includes at least one billed item which 
has an associated billed item link. When the bill item link is selected by the 
consumer, additional information about the billed item is accessed to help identify or 
clarify the billed item. This additional information is then provided to the user or 
15 consumer. Further, the additional information may be retrieved by accessing the 
information from a backend or Legacy computing system over the computer network. 
Where the invention is implemented as a computer program product, the computer 
program product will include a computer usable medium having computer readable 
code embodied therein for implementing the above-described technique. 
20 In a specific embodiment of the present invention, the above-described 

technique of facilitating automated customer self-care renders an on-line itemized 
phone bill to the consumer. One specific type of customer self care permits a 
consumer to perform a reverse call look-up for a particular phone number selected by 
the consumer. In an alternate specific embodiment, an on-line credit card bill which 
25 includes at least one transaction record is presented to the consumer. Using the 
technique of the present invention, the consumer is able to perform a lookup which 
provides additional information about a specific transaction record selected by the 
consumer. 

Additional features and advantages of the present invention will become 
30 apparent from the following description of its preferred embodiments, which 
descriptions should be taken in conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 shows a schematic block diagram of a conventional technique for 
interfacing a user or consumer with a Legacy database or backend computing system. 

FIGURE 2 shows a schematic block diagram of a specific embodiment of the 
5 rendering system 200 of the present invention. 

FIGURE 2A shows an alternate embodiment of the rendering system 200 of 
the present invention in which certain elements or features of the present invention 
have been omitted. 

FIGURE 3 shows a schematic block diagram of the integration server engine 
10 300 of Fig. 2. 

FIGURE 4 shows a schematic block diagram of a specific embodiment of the 
presentation server 203 of Fig. 2. showing how the presentation server interacts with 
the various other elements of rendering system 200. 

FIGURE 5 shows an example of a rendered "log-on" web page. 
15 FIGURE 6 shows an example of a rendered "account summary" page, which 

has been rendered in accordance with the technique of the present invention. 

FIGURE 7 shows an example of a "long distance calls" page which has been 
rendered in accordance with the technique of the present invention. 

FIGURE 8 shows a flow diagram of an example of how a new session 
20 procedure 800 is implemented in accordance with a specific embodiment of the 
present invention. 

FIGURE 9 shows a flow diagram for rendering an "account summary page" in 
accordance with a specific embodiment of the present invention. 

FIGURE 10 shows a flow diagram of a render page procedure 1000 such as 
25 that identified by block 9 1 2 of FIGURE 9. 

FIGURES 1 1A and 1 IB provide an illustration of how custom tags in the page 
templates may be used to render customized data specific to a particular user or 
consumer. 

FIGURE 12 shows a flow diagram of a specific embodiment of an integration 
30 server process request procedure 1200 which is called, for example, in block 1020 of 
FIGURE 10. 

FIGURE 1 3 shows a schematic block diagram of a communication path of a 
specific embodiment of the rendering system of the present invention. 

7 
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FIGURE 14 shows an example of a domain object model "DOM" in 
accordance with a specific embodiment of the present invention. 

FIGURES 15A AND 15B describe the various elements and methods of a 
specific embodiment of the present invention relating to the Authenticate Sign-on 
5 Request procedure 1500 of FIGURE 15B 

FIGURE 1 6 shows an example of a sample meta file information associated 
with a sign-on request. 

FIGURE 16A shows an example of a generated accessor 1650 corresponding 
with the sign-on request meta information of FIGURE 16. 
10 FIGURE 17 shows en example of how the data pool 426 (FIGURE 4) is used 

for storing and retrieving information to facilitate web-site flow in accordance with 
the technique of the present invention. 

FIGURES 18, 18A. and 18B describe various features and methods related to 
the e-mail notification feature of the rendering system of the present invention. 
15 FIGURE 19 shows an example of how the various plug-ins. actions, and 

DOMs interact in accordance with a specific embodiment of the present invention. 

FIGURE 20 shows a flow diagram of a specific embodiment for implementing 
the payment tracking procedure 2000 of the present invention. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention provides a technique for dynamically rendering 
graphical user interface pages over a computer network using customized information 
from a backend computing system. Using the technique of the present invention, a 
consumer or user is able to access desired information from a customized backend 

25 computing system or Legacy system. As will be described in greater detail below, the 
technique of the present invention provides a rendering system which uses a thin 
server interface model for interfacing a consumer or user with the customized 
backend computing systems of one or more specific service providers. Using the 
technique of the present invention, a user is able to send a request for accessing 

30 specific information from the backend computing system by making a call on a 
remote server. The remote server accesses the desired information from the backend 
computing system using a thin server interface. The data structure which is used by 
the user to implement the call request in the remote server may be modified without 
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requiring modifications to the software code in either the client machine or the remote 
server engine. Further, new applications and/or call requests may be implemented 
within the system without requiring modification and recompilation of the user and 
server machine codes. 

5 Additionally, the technique of the present invention also provides a rendering 

system which includes a Presentation Server for dynamically generating customized 
web pages for displaying retrieved Legacy information related to the user's call 
request(s). Unlike conventional rendering systems, the Presentation Server of the 
present invention may be configured to dynamically and automatically implement 

10 desired modifications to the thin interface parameters associated with selected call 
requests without modifying or recompiling code in either the Presentation Server 
engine, user machine, or the web page templates which are used by the Presentation 
Server to present desired information to the user. 

In a specific embodiment, the present invention provides a technique for 

15 consumers to conduct billing transactions over the Internet. The billing transactions 
may include, for example, providing billing information to a consumer relating to one 
or more bills from one or more creditors or institutions (e.g. utility, phone, bank, etc.); 
providing the consumer with the ability to inspect each of the bills and information 
contained therein; providing the consumer with the ability to perform customer self- 

20 care such that the consumer is able to access additional information relating to 
specific items of the bill selected by the consumer: showing summary information of 
a bill; showing detailed billing information of a bill; and providing specific targeted 
advertisements to the consumer using rules which are based at least in part upon the 
billing information related to the consumer. 

25 Customer self-care may be further defined by providing the ability for 

consumers to resolve their problems on-line rather than by calling customer support 
representatives. This includes, for example, providing the ability for a consumer to 
perform a reverse call look-up for an unrecognized call listed on the consumer's on- 
line phone bill. 

30 Another feature which may be implemented by the technique of the present 

invention is the ability for billing institutions and/or other creditors to increase 
consumer retention, (i.e.. reduce consumer churn) by providing self-enabled services 
to the consumer, whereby consumers may add or delete services or features to or from 
their respective accounts. For example, one service which may be self-enabled by the 
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consumer using the technique of the present invention is the ability to pay a utility, 
phone or other bill automatically from the consumer's bank account. In theory, the 
more services provisioned to or utilized by the consumer, the more links the consumer 
has to his or her account. The greater the number of links the consumer has to his 
5 account, the greater the dependence on this account, and the less likely that the 
consumer will cancel the account. Other types of self-provisioned serviced may be in 
the areas of mortgage, insurance services, brokerage services, telephone services, etc. 
In theory, the more services linked to a consumer account, the lower the likelihood of 
consumer churn. 

10 FIGURE 2 shows a schematic block diagram of a specific embodiment of the 

rendering system 200 of the present invention. The rendering system 200 may be used 
to interface a user or consumer 280 with one or more backend computing systems 
210. Using the rendering system 200 of the present invention, the user 280 may 
access desired information from any of the plurality of Legacy computing systems 

15 (e.g. 210. 21 OA, 21 0B), and after the request for the desired information has been 
processed, view the desired results in a customized format which has been 
dynamically generated using templates 222 which include custom tags for presenting 
the desired data to the user. 

In a specific embodiment of the present invention, system 200 includes a 

20 plurality of HTTP servers 225 which are used to interface and communicate with 
external machines, such as a client machine 280 (operating a web browser program), 
or other type of machine such as, for example. OFX machine 205 which 
communicates with an OFX client 250 (e.g. a service consolidator) via HTTP server 
225. Each HTTP server 225 may communicate with one or more different servers 

25 within rendering system 200. 

The rendering system 200 also includes one or more Presentation Server(s) 
203 for implementing call requests from remote user(s) 280 and for dynamically 
generating web pages for presenting desired information to remote user 280. System 
200 may also include one or more Mail Rendering Servers 207 which may be used for 

30 automatically generating e-mail messages to selected consumers via SMTP mail 
server 227. Additionally, system 200 may include one or more OFX servers 205 for 
handling call requests implemented by OFX client 250. OFX relates to distribution of 
information over the Internet or other networks via a consolidated channel. The OFX 
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client may be. for example, a bill consolidator which provides consolidated billing 
information to user 280. 

When a consumer 280 wishes to access specific information from the Legacy 
system 210. the consumer sends a request to Presentation Server 203. Upon receiving 
5 the request, the Presentation Server 203 responds by rendering an appropriate page 
template, which may be obtained from either a template directory 222 or a cache 
within the Presentation Server. If the selected page template contains only static 
segments, the page may be fully rendered by the Presentation Server and presented to 
the requesting consumer via HTTP server 225. 

10 Typically, however, a page template will include one or more custom or 

dynamic tags relating to data which is derived from the Legacy system. When the 
Presentation Server encounters a custom tag while rendering the selected page 
template, the Presentation Server first checks to see if the desired data (relating to the 
custom tag) is stored within a local or internal cache. If the desired data exists within 

1 5 the local cache and is valid, the Presentation Server continues to render the page using 
the data from the local cache. It however, the desired data does not exist within the 
local cache, or exists but is no longer valid, the Presentation Server consults the Meta 
file 240 to determine an appropriate call request and input parameter(s) for accessing 
the desired data from the Legacy system. Once obtained, the Presentation Server 

20 passes the call request and input parameter(s) to the Integration Server 201 . 

The Meta Info directory or file 240 provides a global description of what data 
is available from the Integration Server 201. More specifically, the Meta file 
completely describes the interface between the Presentation Server and the Legacy 
system. The Meta file information defines the names of the requests called by the 

25 Presentation Server to access information in the Legacy system, and defines the 
required input parameters, output parameters, and possible error returns related to 
accessing information within the Legacy system. The Meta file 240 is used by the 
various servers in system 200 for rendering or distributing data. In a specific 
embodiment, the Meta file 240 is implemented as a file using an XML-based syntax. 

30 Integration Server 201 is responsible accessing data from the backend 

computing system(s) and for normalizing data so that the data can be shared between 
various elements within system 200. In a specific embodiment of the present 
invention, an XML protocol is used for communicating with Integration Server 201. 

11 
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Upon receiving a call request and associated input parameters, the Integration 
Server 201 determines an appropriate Plug-in 202 for handling the call request by 
consulting Request/Plug-in Mapper block 273. 

A request which is made by any of the servers (e.g. Presentation Server 203. 
5 OFX Server 205. or Mail Rendering Server 207) to the Integration Server 201 will be 
mapped to an appropriate Plug-in 202. The Integration Server uses a Request/Plug-in 
mapping data structure 273 for determining the appropriate Plug-in for handling each 
particular call request. 

Request/Plug-in Mapper block 273 includes a plurality of files which include 

1 0 Meta information similar to the information contained within Meta file 240. Each file 
within the mapper block 273 is associated with a respective request handler Plug-in 
202. The Meta information associated with a particular request handler Plug-in in 
block 273 includes a complete description of the request and/or other functions which 
it's associated Plug-in is able to support. The Meta information within each file 

1 5 describes not only the name of the associated request, but also the associated input 
parameters, output parameters, and/or error messages (if any) associated with each 
request. The Meta information included within each file of Mapper block 273 may be 
thought of as a subset of the information contained within MetaFile 240. An 
aggregate of all the information within each file of Mapper block 273 preferably 

20 contains the same information as Meta file 240. 

On the backend of the Integration Server are a plurality of Plug-ins 202. Each 
Plug-in is configured to perform a specific task or set of tasks. Once the appropriate 
Plug-in for the request has been identified by the Integration Server, the request and 
input parameters are passed to the identified Plug-in. 

25 The identified Plug-in then calls one or more Actions 209 to perform specific 

tasks. Conceptually, each of the Actions within block 209 may be thought of as a 
codification of reusable business logic. Each Action may be implemented as a Plug- 
in or a group of nested Plug-ins for performing specific tasks under the direction of 
the top level Plug-in 202. Each of the Actions* in turn, may call other Actions, or may 

30 call one or more Domain Object Models (DOMs) 208 for accessing desired data from 
one or more of the Legacy systems. The DOM provides the interface to the Legacy 
system, and performs the actual storage and retrieval of information to and from the 
Legacy database 210. Like Actions. DOMs may also be thought of as a Plug-in or set 
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of nested Plug-ins for performing specific tasks under the direction of an appropriate 
Action. 

Once the information has been retrieved by a particular DOM 208, the 
retrieved information is passed back through the appropriate Action(s) 209. and Plug- 
5 in 202 to the Integration Server 201. The Integration Server then passes the 
information back to the requesting server, in this case. Presentation Server 203. The 
Presentation Server uses this information in conjunction with any appropriate rules 
and/or templates to dynamically render a customized web page for display to the user 
280 via HTTP server 225. 

10 One specific Plug-In identified in FIGURE 2 is a Payment Plug-In 202A. 

which provides consumers with the ability to implement basic payment transactions 
regarding on-line bills. The Payment Plug-In has associated with it a corresponding 
set of business rules 220a. Actions 209a. and DOMs 208a, which have been 
customized to implement the various payment features available to the consumer. 

15 The payment module and its associated rules. Actions, and DOMs are discussed in 
greater detail in a latter section of this application. 

FIGURE 2 also includes a mail rendering server or notification engine 207 
which may be used for automatically generating customized e-mail messages to 
consumers related to the occurrence of specific events, such as, for example, the 

20 availability of a new bill at a particular Legacy system. When a specified event 
occurs, the event is registered in event notification block 277. The mail rendering 
server 207 periodically checks the notification block to determine whether any new 
events have occurred. The mail rendering server utilizes the information within rules 
block 220 and template block 222 to render a customized e-mail message to a specific 

25 consumer or consumers relating to the new event. This e-mail message is passed to 
the specific consumer or consumers via SMTP mail server 227. 

System 200 also includes an OFX server 205. The OFX server 205 provides 
an interface for adding, modifying, and deleting consolidators (OFX clients). 
Additionally, the OFX server provides an interface for adding, modifying, and 

30 deleting biller entities (e.g.. Legacy systems). As commonly known to those skilled 
in the art, biller entities typically provide a bill which is published to a consumer. The 
biller entity is typically associated with one or more backend computing systems 210. 
The OFX client or consolidator 250 provides a forum for presenting a bill from the 
biller entity to the consumer. An example of an OFX client could be a banking 
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institution which provides consolidated on-line billing information to its customers. 
The OFX server 205 uses information from DTD (Document Type Description) block 
23 1 for rendering information which is presented to the OFX client via HTTP server 
225. 

5 Also included in rendering system 200 is a configuration information block 

224 comprising configuration information which is used to configure the various 
elements within the rendering system 200 upon initialization or start-up. Once the 
initial configuration of the system has been completed, and the system is up and 
running, the system 200 is able to perform a variety of tasks, as described in greater 
10 detail below. 

It will be appreciated by those having skill in the relevant an that the rendering 
system 200 of FIGURE 2 shows one specific embodiment of the present invention. It 
is by no means the only embodiment for implementing the technique of the present 
invention. Various components or elements within system 200 of FIGURE 2 may be 

15 added or omitted, as desired, for implementing selected features of the present 
invention. For example, FIGURE 2A shows an alternate embodiment of the present 
invention in which certain features of the present invention have been omitted. Where 
specific features of the present invention are not desired, any or all of their associated 
elements may be omitted while still achieving the above-described advantages of the 

20 present invention. For example, if it is not desired to provide automated e-mail 
rendering services to consumers. Mail Rendering Server 207 and SMTP mail server 
227 may be omitted. 

Returning to Fig. 2. each server within rendering system 200 (e.g. Presentation 
Server. Integration Server. Mail Server, OFX Server, etc.) shares a number of similar 

25 characteristics. First each server is run-time configurable, meaning that it is able to 
be configured while it is running. Second, the status and performance of each server 
may be monitored. Third, each server is componentized. providing it with the ability 
for modular upgrades, integration, management, etc. Fourth, each server supports 
multi-machine configurations with different types of load balancing. In addition, each 

30 server is multi-threaded to make use of SMP (Symmetric Multi-Processor) 
architectures. 

The rendering system 200 may include hardware and/or software for 
dynamically generating graphical user interface pages over a computer network using 
customized data from a back end computing system. The backend computing system 
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(herein referred to as a %4 Legacy" computing system) may include one or more 
databases identified in FIGURE 2 by reference numbers 210. 21 OA, and 21 OB. 
Examples of Legacy systems include utility and telephone company databases (e.g., 
AT&T. Pacific Bell. PG&E), institutional databases (e.g.. banks, airlines, etc.). or 
5 other proprietary/standardized back end computer systems comprising data which is 
to be accessed by a remote user over a computer network. 

For purposes of simplification, the technique of the present invention will be 
described in terms of rendering HTML based web pages over the Internet. However, 
it will be appreciated by those skilled in the art that the technique of the present 

10 invention may be used to render any type of information to a user via graphical user 
interface over a computer network. 

The user (otherwise known as the consumer) is represented by block 280 of 
FIGURE 2. Typically, the user will be a person operating a computer system which is 
linked to a computer network such as. for example, the Internet. The consumer 

15 machine 280 includes a browser for rendering and displaying graphical user interface 
pages (e.g.. web pages) on a computer display. Typically, a graphical user interface 
page (such as a web pages) will include an advertisement and information relating to a 
request by the user. The information may include customized information which is 
tailored specifically to a particular use. Additionally, the information may include 

20 links to other sources of information which may provide a more detailed explanation 
of the linked items. 

In a specific embodiment of the present invention, client machine 280 is a 
computer system which includes a web browser for interfacing with the Internet. 
Client machine 280 communicates to an HTTP server 225 to access web pages over 

25 the Internet. The HTTP server 225 communicates with Presentation Server 203. A 
primary function of Presentation Server 203 is to render graphical user interface pages 
to server 225 using templates stored within template directory 222. 

In a specific embodiment of the present invention, template block 222 includes 
a plurality of HTML templates. Each template may include at least one static portion 

30 and/or at least one customized portion. The information within the static portion of 
the template does not change or vary, and therefore will typically produce the same 
static object when rendered. An example of a static portion is the background image 
name which, when rendered, will appear as an object on the rendered page. In 
contrast, the customized or dynamic portion of the template, when rendered, will 
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produce customized objects or other information on the web page which typically will 
vary depending upon selected properties. For example, the customized or dynamic 
data could be detailed billing data specific to a particular user. 

When the Presentation Server encounters a custom tag. it renders the dynamic 
5 data associated with the custom tag by first checking to see if the data is stored within 
a local cache. If the desired data is not found in the local cache, the Presentation 
Server sends a call request to the Integration Server 201 to retrieve the desired data 
from the Legacy database. A primary function of the Integration Server 201 is to 
interface with the Legacy database(s), access desired information as specified by a 
1 0 requesting server (e.g. Presentation Server. Mail Rendering Server. OFX Server, etc.). 
and when necessary, return the result of any accessed information to the requesting 
server. Further descriptions of the functions of the Integration Server are presented in 
latter sections of this application. 

The rendering system of FIGURE 2 also includes a rules directory 220 and a 
15 template directory 222. Rules directory 220 includes at least one set of rules or 
business logic which is used by the various servers (such as Presentation Server 203) 
for determining what information to render for display to a particular user. Template 
directory 222 includes at least one set of templates (such as, for example. HTML 
templates) which are used by the various servers for rendering specific pages related 
20 to specific information which is to provided to a particular user. The Template 
directory 222 may implemented as a file or folder comprising a plurality of individual 
templates, or a database which comprises a plurality of individual template files. 
Rules block 220 may also be implemented in a similar manner.. 

Rules block 220 may include one or more set of rules used by the Presentation 
25 Server to determine specific information to render for a particular page. A rule 
represents a codification of executable business logic, which, when executed, returns 
a textual result. This business logic can be added and modified independently of the 
code that runs the Presentation Server. Rules may be implemented via custom tags 
embedded within the HTML templates, and may be used for a variety of purposes 
50 including customizing the "look and feel" of the web-page based upon user profile 
characteristics: presenting advertisements to users based upon consumer profiles, 
billing, or any other data available from Integration Server: changing the flow of the 
web-site based upon particular data; customizing e-mail messages; modifying 
payment options based on a user s ability to pay: and other uses described herein. 
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A simple example of a rule may be to render an image of a California flag on a 
consumer's Account Summary page, but only if the consumer lives in California. 
Another application of the rules feature relates to rendering customized 
advertisements based at least in pan upon specific consumer billing information. For 
5 example, let us suppose that we are interested in attempting to retain highly valued 
west coast consumers with an overseas calling plan. A rule may be constructed using 
the following guidelines. First, a highly valued consumer is one who lives in 
California. Nevada. Oregon, or Washington, and has had an average six-month bill 
amount each month of greater than $100. Additionally, a highly valued consumer is 
10 one that has not been late in paying his or her bill more than twice in the last two 
years. 

If any of the highly valued west coast consumers call the Pacific Rim and the 
total average cost of those calls is greater than 50% of their total bill, than a specific 
advertisement may be selected to be rendered on the Bill Summary page of these 
15 consumers" bill. For example, the selected advertisement may be read "We will 
reduce your Pacific Rim calls by 50% if you pre-pay for six-months of phone 
service/' Thus, using consumer specific billing information, the rules may be used in 
conjunction with the Presentation Server to present customized advertisements to the 
end-user. 

20 Third party software products may be used for generating or constructing rules 

within rules directory 222. such as. for example. Neuron Data Elements Advisor, from 
Neuron Data. Inc.. of Mountain View. California. In a specific embodiment of the 
present invention, the rules may be deployed via an HTML graphical user interface. 
This graphical user interface (GUI) is not accessible to consumers or other persons 

25 who do not have administrator access to the rendering system of the present invention. 
The rules physically reside in a shared file-system. Sets of rules are placed into two 
buckets, namely, deployed and in-progress. Deployed rules are those which have been 
pre-compiled and are available to end-users on the site. In-progress rules are those 
currently be worked on. For example, these rules may have already been compiled 

30 and are currently being tested. They are not available to end-users on the site until 
they have been deployed via the GUI. 

Rules may be deployed to multiple Presentation Servers simultaneously, with 
each server's performance characteristics being taken into consideration. Deployed 
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rules are loaded at server-start-up time, and are dynamically loaded and unloaded as 
they are deployed or undeployed. 

Because a rule is stateful. it is preferable that concurrent execution of a rule 
(by more than one single end user) be avoided. Accordingly, in a specific embodiment 
of the present invention, a rules pool is provided to overcome this limitation. The 
rules pool may include many copies of each pre-compiled rule. When a user executes 
a particular rule, it finds an available copy of that rule in the pool. When the rule is 
finished executing, it is reset and returned to the pool. If there are no more rules 
available in the pool, the user is blocked until one returns or becomes available. The 
number of compiled copies of rules in the pool is dynamically optimized based on 
monitoring real-time usage patterns over time. For example, rules on higher hit-rate 
pages may require more copies in the rules pool than those deeper within the web-site. 
This optimization is automatically maintained by the system based on heuristics. 

Integration Server Engine 

FIGURE 3 shows an example of the integration server engine 300 of FIGURE 
2 of the drawings. The complete integration server engine 300 may be thought of as 
including the Integration Server 201 (e.g. "thin" interface server). Plug-ins 202, 
Actions 209. and DOMs 208. When the presentation server 203 desires to access 
specific information from the Legacy system 210. it sends an appropriate call request 
along with any input parameters to the integration engine 300. The request is 
received at the Integration Server (e.g. "thin" server) 201. One of the unique features 
of the present invention is that the Integration Server is configured to utilize a "thin" 
server interface, as opposed to conventional rendering systems which utilize a "thick" 
server interface. The distinctions between "thick" and "thin" server interfaces are 
25 described in greater detail in a latter section of this application. 

Once the Integration Server 201 receives a call request from a server, the 
Integration Server interprets the call request, and identifies an appropriate Plug-in 202 
for handling the request. The Integration Server then passes the input parameters of 
the call request to the identified Plug-in 202 to handle the request. 

Each Plug-in may be configured to call one or more Actions 209 for handling 
specific tasks related to the call request. Each Action, in turn, may call one or more 
other Actions for handling other specific tasks related to the call request. 
Alternatively, an Action may call one or more DOMs 208 in order to access specified 
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data within the Legacy system 210. The relationship between Plug-ins. Actions, and 
DOMs are described in greater detail below. 

The concept of a Plug-in is generally known to those skilled in the art. It 
represents an object which may be incorporated by or coupled to another object. Each 
5 Plug-in object is typically configured to implement a specific set of tasks or functions. 
Plug-ins are used for encapsulated logic and are treated as units. Each Plug-in may be 
independently configurable. Additionally, each Plug-in is loaded at start-up time 
and/or dynamically loaded at run-time. Examples of the plurality of Plug-ins 202 
identified in FIGURES 2 and 3 may include a Payment Plug-in. an E-mail Plug-in. 

1 0 and one or more request-related Plug-ins for interfacing with the Legacy system. As 
shown in FIGURE 3. Integration Server 201 includes a Plug-in holder block portion 
201 A which maintains at least one list of different types of Plug-ins 202 that are 
coupled to the Integration Server. 

At least a portion of the plurality of Plug-ins 202 communicate with one or 

15 more Actions, represented by Actions block 209. Each Action represents a business 
logic component or object for accomplishing a specific task related to a specific Plug- 
in procedure. For example, one Plug-in 202 to the Integration Server may be called 
"Add Funding Account". The Plug-in may call, in turn, a plurality of individual 
Actions 209 related to the process of adding a funding account. These Actions may 

20 include, for example, (1) determine funding account type; (2) validate funding 
account; (3) encrypt funding account: and (4) save funding account. Each Action is 
composable and designed to be reusable whenever needed. A more detailed 
description of the relationship between Plug-ins and Actions is provided in the 
discussion of Fig. 19. 

25 Different types of Actions may include single, composite, and conditional 

Actions. A single Action is one that does not include or call any other Actions. A 
composite Action is a set of nested Actions. A conditional Action is one which 
executes a set of Actions after executing a first set of Actions. The conditional Action 
may then execute other appropriate Actions based on the result from the initial or first 

30 set of Actions. 

Each Action communicates with one or more Domain Object Models 
(DOMs), represented in FIGURE 2 by block 208. A DOM provides an interface 
between the Integration Server and the Legacy system database. In a specific 
embodiment of the present invention, an Action may Tall a DOM in order to access 
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specific data within the Legacy system. Data passed from the Action to the DOM 
may be implemented in XML format. The DOM manipulates the data into a format 
required for interfacing with the Legacy system. Input parameters are passed to the 
Legacy system, and output data is retrieved. The DOM manipulates this output data 
5 back into XML format and passes the retrieved data back to the requesting Action. 
The Action, in turn, passes the retrieved data to the requesting Plug-in 202 (either 
directly or via other Actions). The requesting Plug-in than passes the retrieved data to 
the Integration Server 201. which forwards the retrieved data to the Presentation 
Server 203. 

10 Both Actions and DOMs may be implemented as Plug-ins which are 

configured to perform specific tasks. One advantage of implementing plug-in Actions 
and plug-in DOMs within the integration engine 300 is that each plug-in type serves a 
different purpose and may be configured separately without changing the other. For 
example. Actions typically implement business logic, which may be changed or 

1 5 modified or added without necessarily changing the physical storage logic. DOMs. 
on the other hand, typically represent physical storage logic, which may be changed 
or modified without necessarily changing the business logic. Thus, by utilizing both 
Actions and DOMs. the rendering system of the present invention is provided with 
greater flexibility. 

20 An example of a specific embodiment of a Domain Object Model (DOM) is 

shown in FIGURE 14 of the drawings. As shown in FIGURE 14. DOM 1400 
includes a Meta Data Descriptor field 1402. a Request-type field 1404, and an 
Instance field 1406 for ^caching" data to be input to or retrieved from the Legacy 
system. The Meta Data Descriptor field 1402 provides a description of Legacy data 

25 which DOM 1400 is able to access. Typically, one of the data fields will be assigned 
as a "key" for retrieving the other data. For example, the consumer's social security 
number (SSN) may be used as a key to access data relating to the consumer's name, 
birthdate. account number, etc. 

The Request Types field 1404 provides a description of the various actions 

30 which DOM 1400 is able to perform for the Legacy data described in field 1402. 
These actions typically relate to call requests which DOM 1400 is able to make when 
accessing information within the Legacy system. The instance field 1406 provides an 
instance of data which is either to be sent to the Legacy system, or which has been 
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retrieved from the Legacy system in response to a particular call request sent by DOM 
1400. 

The information contained within the Request field 1404 and Instance field 
1406 may vary, depending upon the key used within the MetaDataDescriptor field 
5 1402. In the example of FIGURE 14. the consumer's social security number is used 
as the key. Based upon this key. the various requests (to the Legacy system) related 
to this key are shown in Request field 1404. Similarly, the instance data related to 
this key is shown in field 1406. 

FIGURE 19 shows an example of how the various Plug-ins. Actions, and 

10 DOMs interact in accordance with a specific embodiment of the present invention. 
The Presentation Server (not shown) sends an "Add Funding Account" request to the 
Integration Server. The Integration Server identifies the request, and initiates the 
most appropriate Plug-in for implementing the request. In the example of Fig. 19. the 
Integration Server calls the Plug-in "Add Funding Account" 1904. This Plug-in is 

15 actually a series of nested Plug-ins for adding a funding account for a specific 
consumer. The "Add Funding Account" Plug-in 1902 calls the "Determine Funding 
Account Type" Action 1904. Thereafter, Plug-in 1902 calls "Validate Funding 
Account" Action 1906. The "Validate Funding Account" Action includes two sub- 
Actions: "Validate Format" Action 1908, and "On-line Check" Action 1910. The 

20 "On-line Check" Action 1910 calls "Credit Card Verification ' DOM 1916. This 
DOM (1916) performs an on-line check to verify credit card information associated 
with the user/consumer. Once verified. DOM 1916 passes the results back to Action 
1910. Thereafter, the "Add Funding Account" Plug-in 1902 calls "Encrypt funding 
account" Action 1912. After the funding account has been encrypted. Action 1914 is 

25 called to save the funding account. This Action makes a call to Funding Account 
DOM 1918 to store the funding account data within the Legacy system database 210. 

PRESENTATION SERVER 

FIGURE 4 shows a schematic block diagram of a specific embodiment of the 
30 Presentation Server 203. showing how the Presentation Server interacts with the 
various other elements of rendering system 200. 

As shown in FIGURE 4. the Presentation Server 203 includes a global scope 
portion 450 and one or more session scope portions 415. In the specific embodiment 
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shown in FIGURE 4. only one instance of the global scope portion is provided for 
each respective Presentation Server 203. while multiple instances of session scope 
portion 415 are provided. Each instance of the session scope portion corresponds to a 
session of a respective, concurrently logged-on user. 
5 The various functions of the global scope portion 450 are represented bv the 

various blocks within that portion. In a specific embodiment, each of the blocks 
shown within the Presentation Server are implemented via software. Alternatively, a 
combination of software and hardware may be used. 

Session management block 452 is responsible for manaeing data for each 
10 individual session 415. This block maintains a state or session for each individual 
consumer which is concurrently logged on to the Presentation Server. 

Nucleus (name space) block 454 is responsible for maintaining a data structure 
of services by name provided by the Presentation Server 203. Each portion of code 
associated with the Presentation Server may be accessed by looking up the service 
15 name within nucleus block 454. New services which are to be added to the 
Presentation Server may also be created within nucleus block 454 for future reference. 

Rules engine block 456 is responsible for storing and managing compiled 
copies of the rules (from block 220) and for maintaining the rules pool (discussed 
previously with respect to rules block 220). Page cache 457 is responsible for caching 
20 static portions of rendered pages associated with template block 222 (FIGURE 2). 

The page compilation block 458 is responsible for storing and executing 
compiled portions of template pages. In this regard, it is responsible for storing pre- 
compiled code of custom tags associated with the templates within block 222. Page 
compilation block 458 is also responsible for storing and retrieving servlets. As 
!5 commonly known to one having ordinary skill in the art. servlets are compiled 
portions of customized Java code which are embedded within the HTML templates. 
At rendering time, they are executed, and the results of the executed code replaces the 
actual Java code tags in the HTML. 

As described previously, one or more of the HTML templates within template 
0 block 222 may be processed by the Presentation Server 203. The custom tags which 
identify the customized information within each template is replaced during 
processing by calls to predefined code, such as. for example. Java code. The Java 
code is compiled the firs, time that the page is rendered. From that point on. the 
compiled class is simply executed. The compiled code is stored within the page 
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compilation block 458 of the Presentation Server so that, in subsequent calls to this 
template, the compiled code is simply executed rather than having to be recompiled. 
During page rendering, the output from the Java code replaces the customized tags in 
the template. The final result is sent back to the browser via the HTTP server 225. 
5 As will be described in greater detail below, the compiled code of custom tags 

may be used to call customized droplets which are used for rendering data, and 
presenting the rendered data according to a specific format. 

When a user logs on to the Presentation Server via HTTP server 225. a new 
session 415 is created for that user by allocating a block of memory to that user on 

10 the server. This memory can then be accessed across the user's entire "session" with 
the server, until the session is terminated. A session may be terminated, for example, 
either explicitly, or by the session timing out. 

Each session includes a data pool 426 which is responsible for storing selected 
information used to facilitate transitions between web pages in order to avoid the 

1 5 tedious task of writing customized code for handling parameters which are passed 
between each and every combination of page templates. The data pool 426 is a keyed 
repository for data that is used for passing the output of one request into the input of 
another. The data pool facilitates flow from page to page by storing inter-page data 
which is needed to survive from a first page to a subsequent page. 

20 Each session instance 415 also includes an Execution Cache 420 which is 

responsible for storing selected dynamic data retrieved from the Integration Server. 
One purpose of storing dynamic data retrieved from the Integration Server in the 
Execution Cache 420 is to minimize the number of calls made to the Integration 
Server by the Presentation Server, which, in turn results in faster response times for 

25 rendering pages to the user. When the Presentation Server receives results back from 
the Integration Server relating to a particular call request, it caches all non-volatile 
data retrieved from the Integration Server 201 in Execution Cache 420. When a call 
request is made by the consumer to access information from the Legacy system, the 
request is first passed to the execution cache. If the requested data is stored within the 

30 execution cache and is valid, the execution cache is able to present the requested data 
to the consumer without performing an access step to the Legacy system via the 
Integration Server, thereby greatly reducing the turn around time for the call request. 
The retrieved data will then be passed to page rendering block 431 for processing. 
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Additionally, each session portion 415 of the Presentation Server includes a 
Page Rendering portion 431. which represents a running instance of droplet classes 
that have been compiled and stored within system 200. A droplet is at custom tag that 
is used for performing complex rendering actions such as looping, sorting, or 
switching. Each droplet provides code for instructing the Presentation Server on how 
to present data to the HTTP server 225. Moreover, each droplet is reusable, meaning 
that the same droplet can be applied against different data. 

A generic droplet framework may be implemented via 3 rd party vendor 
products such as. for example. ATG Dynamo (manufactured and licensed by Art 
Technology Group of Boston. Mass. ), which provides basic droplets for rendering 
HTTP web pages using HTML templates. Using the generic droplet framework, the 
present invention has been configured to include a plurality of unique, customized 
droplets, at least some of which are described in greater detail below. 

Examples of some of the various droplets utilized by the rendering system 200 
of the present invention include formatting droplets, rule-execution droplets, 
presentation droplets, etc. The presentation droplets include a ForEach droplet and a 
Switch droplet, among others. The Switch droplet allows for different HTML paths 
based on the value of a data item. The ForEach droplet loops through one or more 
lists of data and provides options for (1) column display order; (2) ascending and 
descending column-level sorting (which may be switched by the user by clicking on a 
column header); (3) default sorting order: and (4) automatic paging. The ForEach 
droplet may be applied against any tabular data to provide a sorted HTML table. The 
tabular data, which, for example may be data retrieved from the Integration Server, 
may be sorted in an order according to a sorting key selected by the consumer. An 
addition feature of the ForEach droplet reverses the sorting order if the same sorting 
key is re-selected by the user. 

Rule droplets execute specific rules and place the textual result of the rule 
(e.g., image name. HTML. text, etc.) on the rendered page. Form handling droplets 
execute requests by using form fields as input parameters to specific requests. In a 
specific embodiment, the rendering system of the present invention uses a three-level 
formatting system. Page level formatting will format only a specified instance on a 
page. Field-level formatting, if not overridden with page-level formatting will format 
that particular field anywhere on the web-site. Type-level formatting, if not 
overridden by page or field-level formatting will format all fields of a specified type. 
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Each session 415 also includes a data accessors block 421. which comprises a 
plurality of data accessors. Block 421 represents running instances of accessor 
classes for a particular session. Each data accessor converts or translates a specific 
user request into related methods or functions which are then passed as calls to the 
5 execution cache 420. Accessors are objects typically written in Java code (or other 
programming language) which are used by the presentation engine to render 
information using the graphical user interface templates. The accessors are generated 
by an accessor generator program (not shown). The accessor generator program 
comprises an executable code which creates accessors by parsing the information 
1 0 contained within the Meta file 240. 

FIGURE 16 shows sample Meta file information associated with a Sign-on 
request. As shown in FIGURE 16. the Meta file information includes the name of the 
request 1602 (Sign-on): the type of request 1603 (data); input parameters 1604 for the 
Sign-on request; output parameters or return data 1606 from the Sign-on request: and 
15 possible error returns 1608 related to the Sign-on request. Further examples of the 
use of the Meta file information are described in greater detail in later sections of this 
application. In a specific embodiment of the present information, the Meta file 
information is stored in XML format. The accessor generator is able to read the XML 
format and translate this information into Java code or "Java Beans v . commonly 
20 known to those skilled in the art. 

The accessor generator is designed to read the Meta file information (such as 
that shown in FIGURE 16). and create individual accessor objects relating the various 
calls and their associated parameters described within the Meta file. Using FIGURE 
16 as an example, the accessor generator will identify line 1602 as a call named 
25 "SIGN-ON". Using this information, the accessor generator will create an accessor 
associated with the SIGN-ON request. This accessor is typically written in Java code, 
HTML, or other similar-type computer mark-up language. As the accessor generator 
continues reading the Meta information shown in FIGURE 16. it recognizes the 
various parameter labels (e.g., in. out. status, etc.) and generates the appropriate Java 
30 code for instructing the Presentation Server on how to handle data sent to and 
received from the Integration Server relating to the SIGN-ON request. Thus, in the 
example of FIGURE 16, the SIGN-ON accessor will comprise code which includes a 
SIGN-ON request to be sent to the Integration Server along with input parameters 
LOG-IN and PASSWORD, and will further include code for receiving output data 
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from the Integration Server identified as CustomerlD. Additionally, the SIGN-ON 
accessor may include code for handling errors related specifically to the Sign-on 
request. 

FIGURE 16A shows a simplified example of a specific embodiment of a 
generated Accessor related to the Sign-on call request. This generated Accessor will 
reside, for example, in the Data Accessors block 421 of the Presentation Server 
(FIGURE 4). The Sign-on Accessor is generated by running a accessor generator 
program which uses the information contained within MetaFile 240. In a specific 
embodiment of the present invention. Accessors are initially generated using the 
accessor generator program, after the rendering system 200 has been integrated with 
the Legacy system and all information within MetaFile 240 has been completed. 
Additionally, any time the MetaFile information within block 240 is modified, it is 
preferable that new Accessors be generated using this new MetaFile information by 
running the accessor generator programmer again. This may either be implemented 
1 5 automatically or manually by the system administrator. 

The Accessor of 16A was generated using the Meta Information shown in 
FIGURE 16. Accessor 1650 includes a class name description 1658 ("Sign-On") 
describing the name of the associated call request. Also included within the Sign-On 
Accessor 1650 are a plurality of methods or functions specific to the Sign-on call 
request. Elements 1652 and 1654 represent functions or methods for setting up input 
parameters (LoginlD. Password) which will be passed to the execution cache 420. 
Element 1656 represents a method or function for retrieving from the execution cache 
420 the CustomerlD data associated with the LoginlD and password input parameters. 
The technique of using an accessor generator to create accessors for 
25 interfacing the Presentation Server with the Integration Server is an innovative and 
novel concept which provides the rendering system of the present invention great 
flexibility with regard to customizing and modifying the rendering of customized data 
stored in a Legacy or other backend-type computing system. As stated previously in 
the background of this application, conventional rendering systems which interface a 
30 client with a backend computing system are implemented using a "thick" interface, 
which is commonly known to those skilled in the art. 

Using the thick interface, a client fills the customized data structure, and 
implements a call on a remote server. The remote server has been customized for a 
specific application or task. When the server receives the remote call from the user, it 

26 



20 



BNSDOCID: <WO_0087176A2_I_> 



Jl 



WO 00/67176 PCTAJS00/1 1676 

unpacks the data from the data structure. The customized server is able to read the 
customized data structure and perform specific tasks related to the client's call 
request. The disadvantage to this thick interface is that changes to the data structure 
requires changes to the interface description language (IDL). This, in turn, requires 
5 modification and recompilation of code in the client machine and/or server engine. 
Additionally, if new applications are desired to be added into the system, this also 
requires product engine changes which may also necessitate modifying and 
recompiling client and server codes. These product changes are undesirable because 
they typically require the client to purchase and install upgrades of code on the client 
10 machine(s). 

In contrast, the technique of the present invention presents a "thin" server 
interface, which is shown, for example in Fig. 3 of the drawings. Rather than 
designing specific code for each call request which may be implemented by the 
Integration Server, the technique of the present invention uses a Meta file 240 which 

1 5 completely describes all parameters necessary for interfacing or communicating with 
the Integration Server. An accessor generator is used to read the entire Meta file 
information and generate a plurality of accessors relating to each specific call request 
and related parameters identified in the Meta file. The generated accessors are used 
for implementing the thin interface model. One reason why this model is referred to 

20 as a thin interface is that the Presentation Server need only send a single string data 
type to the Integration Server. Included within this single data string is the name of 
the request to be executed (e.g.. GetSummaryData). and all of the relevant "tagged", 
self-described data associated with that request. 

Under the thick interface model, however, the client sends a specific request to 

25 be implemented by the remote server. For example, a client may send the request 
GetSummarylnfo to the remote server. On the server end. when this request is 
received, the customized server code will recognize the call request and interpret the 
data passed to it according to a predetermined format. If the received data is not 
formatted precisely as the server expects it. an error will result. Further, if it is 

30 desired to modify the input parameters associated with a specific call request, the code 
relating to this request must be modified in both the client and server and recompiled. 

In contrast, according to the technique of the present invention, to implement a 
GetSummarylnfo request, for example, the Presentation Server sends a single string 
data type to the Integration Server. The Integration Server looks up the request name 
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field within the data to identify the particular request to be executed. Since the 
request parameters for the thin interface are each tagged and described, the Integration 
Server knows how to interpret the request data by referencing the tagged descriptions 
of the data. This feature provide great flexibility. 
5 If it is desired to modify the parameters associated with the GetSummaryData 

request, the Integration Server is modified accordingly. More specifically, a specific 
Plug-in 202 (which is coupled to the Integration Server) for implementing the 
GetSummaryData request will be modified. As will be described in greater detail 
below, a plurality of Plug-ins 202 are coupled to the Integration Server for handling 

10 dynamic data access requests from the Presentation Server. Each Plug-in includes a 
portion of Meta information describing the specific request(s) and related parameters 
handled by that Plug-in. For example, an Authentication Plug-in may handle a Sign- 
on request from the Presentation Server. The Meta information contained within the 
Authentication Plug-in will include the sample Meta information shown in Fig. 16 

15 relating to the Sign-on request. In a specific embodiment of the present invention, the 
Meta file 240 is an aggregated list of all the Meta information contained within each 
Plug-in 202. Thus, when modifications are made to a particular Plug-in, these 
modifications are reflected in the Plug-in's Meta information and also in the Meta file 
240. 

20 Once the modifications to the Meta file 240 have been implemented, the 

accessor generator is executed for reading the modified Meta information relating to 
the modified request parameters (e.g. GetSummaryData). and generating new 
accessors incorporating these modified changes. When the Presentation Server 
desires to make a GetSummaryData call to the Integration Server, it simply sends an 

25 "execute" request to the Integration Server in the same manner it did before, passing a 
single parameter which includes self-described, tagged data describing the new 
modified data in accordance with the new parameter descriptions in the Meta file. 
The Integration Server will then interpret the request data by referencing the tagged 
descriptions of the data, and will execute a GetSummaryData request. No 

30 modification to the Presentation Server or the Integration Server code need be made. 

Another powerful and advantageous feature realized by the technique of the 
present invention is run-time introspection of the Integration Server interface. For 
example, in a specific embodiment of the present invention, a "GetMetalnfo" request 
may be sent to the Integration Server for causing the Integration Server to output all 
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Meta information relating to its interface. Thus, for example, if the GetSummaryData 
requests in the Integration Server has been modified to include additional parameters, 
these additional parameters will be described when responding to the GetMetalnfo 
request. In a specific implementation of the present invention, the GetMetalnfo 
5 request may be used to generate a new Meta info file 240. This feature may be used 
for run-time testing of the system, or used, for example, by locator block 440 (Fig. 4) 
to locate an appropriate Integration Server for handling a particular call request. 

Also shown in FIGURE 4 is a locator block 440. Locator 440 provides 
location and load balancing management between the Presentation Server and the 

10 Integration Server. It may be implemented as a separate process which may run on its 
own machine, or on another machine within the system 200. In specific embodiments 
of the present invention, where a plurality of Integration Servers exist, locator block 
440 periodically checks the load of each Integration Server, and announces this to the 
Presentation Server(s). Further, the locator 440 provides each Presentation Server 

15 with information relating to Plug- ins which are installed or coupled to each respective 
Integration Server. It is preferable that the Presentation Server communicate with an 
Integration Server that has proper Plug-ins for servicing specific request. Since the 
rendering system 200 of the present invention may include a plurality of Presentation 
Servers and a plurality of Integration Servers, one or more locator blocks 440 may be 

20 provided to direct specific Presentation Servers to appropriate Integration Servers, as 
needed. Further, to handle administration, each Presentation Server has its own built- 
in HTTP server (not shown) for administration and testing. 

In a specific embodiment of the present invention, the Presentation Server 203 
is based on an implementation of ATG Dynamo (manufactured and licensed by 

25 Art Technology Group of Boston, Mass.), which is a generic software program for 
rendering HTTP web pages using HTML templates. 

FIGURE 6 shows an example of a graphical user interface page which has 
been rendered in accordance with the technique of the present invention. The 
rendered page of FIGURE 6 includes both static objects and customized objects. For 

30 example, the title of the page, "Account Summary" 610 is a static object which is 
displayed to every user accessing this page. Portions 606 of FIGURE 6 represents 
customized data which will differ for each user. 

The web page of FIGURE 6 is rendered by the Presentation Server 203 using a 
template within template directory 222 of FIGURE 2. The customized portion of the 
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template which represents objects 606 and 612 (FIGURE 6) includes custom tags 
representing dynamic data which is to be retrieved from the Legacy database 210. 

Examples of custom tags used in accordance with a specific embodiment of 
the present invention are shown in FIGURES 1 1 A and 1 IB of the drawings. FIGURE 
5 1 1 A of the drawings shows an example of a rendered web page 1 1 00 as displayed by 
a user's browser program. The customized information identified at 1104 was 
rendered by the Presentation Server using the custom tags 1104a and 1104b of Fig. 
11B. 

FIGURE 11B shows an example of a customized or dynamic portion of an 
10 HTML template from template directory 222. Examples of two custom tags 1 104a 
and 1 104b are shown in FIGURE 1 IB. A first custom tag 1 104a is a "value of tag 
which calls an AccountSummary Accessor instance within that particular session, 
invoking the GetName method of that Accessor. The specific method of the 
AccountSummary Accessor which is called by custom tag 1 104a checks the execution 
15 cache 420 for account summary "name" data. If this data is not found in the 
execution cache 420 of the Presentation Server (Fig. 4). it then sends a fetch request 
to the Integration Server to retrieve this data. 

Similarly, custom tag 1104b calls the GetAccountNo method of the 
AccountSummary Accessor. This method first checks the execution cache for data 
20 stored under Accounts ummary.AccountNo. and. if not present, sends a fetch request 
to the Integration Server to retrieve this data, for example, from the backend 
computing system. Once the dynamic data for these custom tags has been retrieved, it 
is rendered by the Presentation Server and displayed to the user as shown in 1 104 of 
FIGURE 1 1A. 

25 Every page transition at the consumer node results in a different HTTP request 

to be processed by the Presentation Server 203. In order to facilitate web-site flow, a 
data pool 426 (Fig. 4) is provided for each designated session. The data pool is a 
session-level object that allows the Presentation Server to save a request's output data 
so it can be used as input data to a request on another page. The presentation system 

30 can automatically store and retrieve data to and from the data pool. Additionally, the 
web-site author can explicitly store and retrieve data to and from the data pool by 
using custom tags. The use of the data pool eliminates the need for a programmer to 
write customized code for each page in the web-site for forwarding session-level data 
from one page to another page. 
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FIGURE 17 shows an example of how the data pool 426 is used for storing 
and retrieving information to facilitate web-site flow. Fig. 17 provides a simple 
example of website flow that, in traditional systems, would typically require custom 
back-end coding to flow from page-to-page. Using the technique of the present 

5 invention, no coding is required. Each page transition represents a completely 
different HTTP transaction to the HTTP server and consequently, the Presentation 
Server. In order for the output data from a first request to be stored so that a next 
request can use this data as input parameters, the output data is stored in the data pool 
of the Presentation Server. 

10 At 17A. the consumer is presented with a Sign-on page. After the user has 

entered a log-in ID and password, this information is passed to the Presentation Server 
203. The Presentation Server forwards this information to the Integration Server, 
which uses the input parameters (log-in ID, password) to retrieve specific data from 
the Legacy system. The Legacy data may include, for example, an AccountID 

15 associated with that particular consumer. The AccountID is passed from the Legacy 
system to the Integration Server to the Presentation Server where it is stored within 
data pool 426. 

The next page in the web-site flow is the Account Summary age, which is 
identified in FIGURE 17 as page 17B. The Account Summary page looks up the 

20 current account summary information for this user by using the user's AccountID as a 
key. Thus, the input parameter for the Account Summary Page is the AccountID. In 
rendering page 17B. the Presentation Server retrieves the AccountID information 
from the data pool and passes this input parameter along with a GetSummaryData 
request to the Integration Server. Using this input parameter, the Integration Server 

25 responds to this request by providing output data including the name, address, state, 
zip, account number, StatementDate. due date, and amount due information to the 
Presentation Server 203. 

This information is displayed to the consumer as shown, for example, on page 
17B. Any of these output parameters which are to be used as input parameters for 

30 subsequent web pages may be stored within the data pool. In the example of 
FIGURE 1 7, the StatementDate is placed into the data pool since it used as one of the 
input parameters for the Bill Details page 1 7C. 

In order to determine which particular output data to store in the Data Pool 
426, the Execution Cache 420 consults the Meta file info 240. The Meta file 
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information includes a key or tag associated with each output parameter (of a 
particular call request) for indicating whether that specific parameter is to be 
automatically stored in the data pool 426. In the example of Fig. 17B. the Meta file 
information (not shown) indicates that only the statementDate data is to be stored in 
the Data Pool. 

When the user clicks on the details button on the Account Summary Page 
(17B). the Presentation Server responds by sending a GetDetailedData request to the 
Integration Server along with input parameters AccountID and StatementDate. The 
AccountID and StatementDate parameters are retrieved from the data pool and sent as 
input parameters to the Integration Server. 

The Integration Server responds by providing output data relating to the Bill 
Details page which, in this example, is an array of dates, numbers, minutes, and 
amounts, as shown on the bill details page (17C) of FIGURE 17. 



15 PAYMENT MODULF 

As described previously, rendering system 200 may be configured to include a 
payment plug-in module, which enables consumers to initiate payment of on-line 
bills. The payment module provides a variety of novel features. First, the payment 
module provides the ability for each consumer to access multiple payment accounts. 
20 Examples of different payment accounts for a particular consumer may include Visa*. 
Master Card"', banking institutions (direct debit), etc. The payment module may be 
configured to provide a consumer with the ability to select (either automatically or 
manually) a particular payment account for making payment on a specified bill. 

Additionally, the payment module provides the ability for billers to select a 
particular payment provider to pay a selected bill based on predetermined business 
logic (i.e. rules) or other criteria. A payment provider is a 3 rd party service used by a 
biller to manage the physical payment mechanism relating to how a bill gets paid. 
Payment providers are used to facilitate payments authorized by consumers, and may 
perform such tasks as. credit card verification, money transfers, verification of funds, 
remittance info. etc. Examples of different payment providers include CheckFree or 
Columbus, Ohio, and PaymentNet of Mountain View. California. 

In a specific embodiment of the present invention, the business logic used to 
select a particular payment provider may be implemented via rules in the same 
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manner by which the rules are implemented for the Presentation Server. Thus, an 
automated system may be set-up by the biller. if enabled, to select a particular 
payment provider to pay a specific bill, based upon a set of rules or other business 
logic which is customizable by the biller" s system administrator. 
5 The payment module may also be configured to provide a conditional auto- 

pay feature, whereby a bill is automatically paid if it is within a predetermined range 
as specified by the consumer. This may be implemented as an Action which is 
controlled by rules or other business logic. Additionally, the rendering system 200 of 
the present invention provides the ability for automatically generating notification of 

1 0 an automatically paid or non-paid bill. 

Further, the payment module of the present invention may also be configured 
to provide the consumer with tracking information relating to the status of a payment 
authorized by the consumer to pay a selected bill. 

FIGURE 20 shows a flow diagram of a specific embodiment for implementing 

15 the payment tracking procedure 2000 of the present invention. Procedure 2000 may 
be thought of as describing three states of payment tracking. The first state, payment 
of a particular bill is authorized by the user either manually (e.g. by clicking "PAY 
AMOUNT DUE") or automatically using business logic or rules. This is represented 
by block 2002 of FIGURE 20. 

20 Once the payment has been authorized by the consumer, it enters a second 

state, whereby payment of the specified bill is initiated (2004). To initiate payment, 
biller information, including the billed amount, and consumer information, including 
customerlDentification and authorization of the billed amount will be forwarded to a 
selected payment provider. The particular payment provider selected may be 

25 explicitly chosen by the consumer, or automatically chosen using business logic or 
rules which are customizable by the user or consumer. Although not shown in 
FIGURE 20, notification may sent to the consumer advising the consumer that the 
payment has been initiated (i.e., sent to the consumer's selected payment provider). 
At this point, payment tracking enters a third state whereby confirmation or resolution 

30 information of the payment is awaited (2006). 

Once the payment has been resolved, the outcome of the resolution is 
determined (2008). Typically, the outcome of the payment resolution will either be a 
denial (2012) or an authorization (2010) by the specified payment provider. This 
information is then forwarded to the consumer (2014). It will be appreciated by those 



BNSDOCID: <WO 00671 76A2J_> 



WO 00/671 76 PCT/US00/1 1 676 

having skill in the art that, at any step along the way. the consumer may inquire as to 
the status of the payment. The rendering system 200 may respond with tracking 
information relating to the current state or status of the payment. If further 
information is available, this information may also be forwarded to user upon request. 

5 

Illustrative Example 

It is intended that the following example will help clarify the dynamic page 
rendering technique of the present invention. 

FIGURE 8 shows a flow diagram of an example of how a new session 
10 procedure 800 is implemented in accordance with a specific embodiment of the 
present invention. The session actually begins with a user or consumer accessing the 
Presentation Server 203 via the HTTP server 225. At 802. a new session (including a 
new session ID) is created within Presentation Server 203. 

At 804. the log-on page is rendered by the Presentation Server. An example of 
1 5 a rendered log-on page is shown in FIGURE 5 of the drawings. After a user enters a 
user ID (502) and password (504), the userlD and password data from the user are 
received at the Presentation Server at 806. At 808. a data pool object and Execution 
Cache for this session are created. Additionally, as shown in FIGURE 4 of the 
drawings and as described previously, the new session will also include an instance of 
20 the data accessors 42 L and an instance of page rendering droplets 431. At 810, a 
SIGN-ON request is sent to the Execution Cache. An appropriate accessor handles 
this call to the Execution Cache. 

At the execution cache, the input parameters (userlD. Password) are used as 
keys to retrieve output data (e.g. customerlD) from the Execution Cache. If the 
25 desired output data is not cached within execution cache 420 (Fig. 4) or if the cached 
data is not current, then the call request and input parameters are passed to the 
Integration Server to retrieve the desired data from the Legacy system. In the 
example of Fig. 8. it is assumed that the desired output data (for the Sign-on) is not 
cached within execution cache 420. 
30 At 812. the Integration Server authenticates the user by accessing the Legacy 

system and comparing the user ID and password information obtained from the user 
with similar information obtained from the Legacy system. As will be described in 
greater detail below, when the Integration Server Authenticates the user, it accesses 
the Legacy database, passing to the Legacy system the appropriate input parameters. 
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The Legacy system will respond by providing appropriate output parameters which, in 
the example of FIGURE 8. include a customerlD and password (PSSWD) related to 
this specific user. Each request to the Legacy system will result in different output 
data being provided from the system to the Integration Server. This output data is 
5 described within Meta file 240. 

At 814. a determination is made whether the user is valid. If it is determined 
that the user is not valid, at 816 the session is terminated and at 818 an appropriate 
page is rendered. 

If, however, it is determined that the user is valid, at 820. the customerlD data 
1 0 received from the Integration Server is stored into the data pool instance 426 for that 

session. At 822. a determination is made whether the SIGN-ON request output 

parameters are marked as volatile in the Meta file 240 (FIGURE 4). If these output 

request parameters are marked as volatile, then they are not cached, and the procedure 

continues at 826. wherein the next page (e.g. Account Summary Page. FIGURE 6) is 
15 rendered. If. however, the output parameters for the SIGN-ON request are not 

marked as volatile in the Meta file, then the output parameters are cached within 

Execution Cache 420 (FIGURE 4) at 824, and the next page is then rendered at 826. 

FIGURE 9 shows a flow diagram for rendering an Account Summary Page in 

accordance with a specific embodiment of the present invention. An example of an 
20 Account Summary Page is shown in FIGURE 6 of the drawings. 

Returning to FIGURE 9. at 902. the session ID (which was created in 802 of 

FIGURE 8) is obtained either from a cookie placed in the client s browser (if 

supported), a URL. or internally. 

At 904. a determination is made whether the desired template for the Account 
25 Summary Page is cached within the Presentation Server 203. If the template is not 

cached within the Presentation Server, at 908 it is retrieved from the template 

directory 222. The retrieved template is then cached in the Presentation Server at 910. 

In a specific embodiment, the cached template is stored in Page Cache 457 of the 

Presentation Server (Fig. 4). 
30 At 912. the Account Summary Page is then rendered as shown, for example, in 

FIGURE 6. The page rendering process is described in greater detail with respect to 

Fig. 10 of the drawings. 

Returning to 904. if it is determined that the desired template is cached within 

the Presentation Server, than at 906 a second determination is made as to whether the 
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cached template is the most current version. If it is not. flow is continues at 908. as 
described previously. If. however, the cached template within the Presentation Server 
is the most current version of the account summary template, it is rendered at 912. 

It will be appreciated by those having skill in the art that, once the template 
5 has been cached within the Presentation Server, most of the code relating to this 
template has already been compiled. Accordingly, the template is able to be rendered 
much more quickly by the Presentation Server after it has been rendered at least once, 
since the compiled code is already stored within the Presentation Server. In a specific 
embodiment, at least a portion of the compiled code is stored within the Page 
1 0 Compilation block 458 of the Presentation Server (Fig. 4). 

FIGURE 1 0 shows a flow diagram of a specific embodiment for implementing 
a Render Page procedure such as that identified by block 912 in FIGURE 9. 

The Render Page procedure 1000 is implemented by the Presentation Server 
203 using a selected templates from the Template directory 222 (FIGURE 4). As 
15 discussed previously, each page template includes at least one static portion and at 
least one customized portion. At 1001, a first static segment or portion of the 
template page is rendered. At 1 002, a determination is made as to whether there are 
any remaining segments to be rendered in the page template. If there are no 
remaining segments to be rendered (i.e. if the entire page has been rendered), at 1060, 
20 flow control returns to a previous procedure. 

If. however, it is determined that there are further segments to be rendered 
from the page template, at 1003. a determination is made as to whether the next 
segment contains a custom tag. If the next segment to be rendered does not contain a 
custom tag, it will be processed as a static segment at block 1001. 
25 If a custom tag is encountered in the next segment, the particular type of 

custom tag is determined and processed accordingly, as described below. 

There are a number of various types of custom tags which may be encountered 
when processing a page template, such as. for example, "value of tags, "set value" 
tags, droplet tags, etc. 

30 A "value of custom tag represents information which is to be retrieved from 

the Legacy database. An example of a "value of tag is shown in Fig. 1 IB. A "set 
value" custom tag represents information which is to be stored or modified in the 
Legacy database. 
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If the encountered custom tag is a "set value" tag. then at 1032. the "set value" 
tag is processed in a manner similar to the processing of a "value oF tag (described in 
detail below. 

If the custom tag is a droplet, at 1042. the droplet is processed by looking up 
5 the name of the droplet in Nucleus 454 (Fig. 4). executing code for the particular 
droplet within instance 43 1 . and then replacing the droplet tag with the results of the 
executed code. 

Custom tags which are not "value of tags, "set value" tags, or droplets are 
processed accordingly as shown at 1 050. 

10 If the custom tag encountered is a "value of' tag, then, at 1006. an appropriate 

data accessor instance is called to process the custom tag. 

At 1007. the Meta file 240 is consulted to identify any input parameters related 
to this custom tag which are to be retrieved from the data pool 426. The custom tag 
will typically be associated with a particular request which is to be made upon the 

15 Integration Server to access data from the Legacy system. Each request typically has 
one or more associated input parameters. If the desired input parameters are not 
included within the data pool, they were most likely retrieved either from the 
consumer (via a form, for example), or from the Integration Server. 

At 1009, the request input parameter(s) are retrieved from the data pool 426 

20 (FIGURE 4). At 1011. the request, along with its associated input parameter(s) are 
sent to the Execution Cache 420. 

At 1013. a determination is made whether the request (associated with the 
custom tag encountered at 1003) is marked as volatile in Meta file 240. If the request 
is not marked as volatile, at 1015, the Execution Cache 420 is checked to see if the 

25 anticipated results (for the associated request and input parameters) have been 
previously stored within the Execution Cache. 

If the anticipated results of the request have not been stored in the Execution 
Cache 420, or if the request is marked as volatile in the Metal file, the request, along 
with its input parameters, are sent to the Integration Server to be processed at 1017. 

30 At 1020. the Integration Server 201 processes the request and returns the results of the 
request to the Presentation Server. At 1021. a selected portion of the request results 
are stored in data pool 426. The particular data which is to be stored in the data pool 
is determined by consulting the information contained within Meta file 240. An 
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example of the technique used for determining which data to store in the data pool is 
described previously with respect to Figs. 1 6 and 1 7. 

At 1022. a determination is made whether the parameters associated with the 
processed request is marked as volatile in the Meta file. If the request parameters are 
5 not marked as volatile in the Meta file, at 1024. the results returned from the 
Integration Server (i.e.. the output parameters associated with the processed request) 
are cached in the Execution Cache 420. 

Once the desired information relating to the custom tag has been acquired at 
the Presentation Server (either by retrieving this information from the Execution 
10 Cache 420 or by retrieving this information from the Integration Server 201), the 
desired data is formatted, if formatting is specified for this data (1018). 

At 1019. the value of the custom tag is rendered by replacing the custom tag 
with the retrieved results or output parameters. The procedure then returns to block 
1002 to see if any additional segments remain to be rendered in the template. 
15 FIGURE 12 shows a flow diagram of an Integration Server Process Request 

procedure 1200 which is called, for example, in block 1020 of FIGURE 10. 

FIGURE 13 shows a schematic block diagram of a communication path of a 
specific embodiment of the rendering system of the present invention. This figure 
may be used in conjunction with the explanation of the flow diagram of FIGURE 12. 
20 As shown in FIGURE 13. the Presentation Server sends a request along with 

input parameters to the Integration Server 201. In a specific embodiment of the 
present invention, the request is transmitted using an XML protocol. This request is 
received by the Integration Server as an "execute" command. The data in the XML 
request identifies the name of the request along with the associated input parameters 
25 for that request ( 1 20 1 . Fig. 1 2). 

At 1203. the Integration Server uses the request name and associated input 
parameters to identify a suitable top level Plug-in for handling the request. The 
identification of the top level Plug-in is based, at least in part, upon the request name 
and Plug-in Meta information contained within the Request/Plug-in Mapper database 
30 273 (Fig. 2). 

Once the suitable top level Plug-in (1308. Fig. 13) has been identified, the 
Integration Server passes the request along with the associated input parameters to the 
identified Plug-in at 1205. The identified Plug-in is selected from one of the plurality 
of Plug-ins 202 shown in FIGURE 2 of the drawings. 
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At 1207. the top level Plug-in Roots the request to an appropriate Root Action 
(1310, Fig. 13). At 1209. the Root Action executes appropriate other Action(s) as 
required. These other Actions are represented in FIGURE 13 by block 1312. 

At 121 1. each Action within block 1312 may call one or more DOMs (1314. 
5 Fig. 13). as required. In a specific embodiment of the present invention, an XML 
protocol is used for communicating between the Actions and the DOMs. 

At 1213. each DOM accesses the Legacy database (210. Fig. 13) in 
accordance with the call request from the calling Action, and converts any retrieved 
Legacy data into a format which may be read and manipulated by the calling Action. 
10 In a specific embodiment of the present invention, each DOM converts retrieved 
Legacy data to an XML format. 

At 1215. the converted Legacy data is passed from the DOM(s) to the 
appropriate calling Action(s). At 1217. the Action(s) manipulate the retrieved data (if 
required) and pass the data to the top level Plug-in 1308. 
15 At 1219, the top level interface or Plug-in 1308 further manipulates the 

retrieved data (if required), and passes the data to the Presentation Server via the 
Integration Server interface. The Presentation Server then renders the data for display 
to the user. 

FIGURES 15A and FIGURES 15B provide an illustrative example of how an 
20 Authenticate SIGN-ON request is handled by the rendering system 200 of the present 
invention. The Authenticate SIGN-ON request may be issued from the Presentation 
Server and processed by the Integration Server, as shown, for example* in blocks 810 
and 812 of the flow diagram of FIGURE 8. The flow diagram of FIGURE 15B will 
now be described with reference to the schematic block diagram of FIGURE 15 A. 
25 Referring to FIGURE 15A. the Presentation Server 203 sends a SIGN-ON 

request along with associated input parameters (e.g., user ID. password) to the 
Integration Server 201. The Integration Server receives the SIGN-ON request along 
with the user ID and password as input parameters (1520. FIGURE 15B). The 
Integration Server then identifies the Authentication Plug-in as the appropriate Plug-in 
30 for handling this request, and passes the request name and input parameters to the 
Authentication Plug-in (1522). 

The Authentication Plug-in is represented in FIGURE 15A by block 1502. 
At 1524. the Authentication Plug-in passes the input parameters to Root 
SIGN-ON Action 1504. At 1526. the Root SIGN-ON Action calls a generic SIGN- 
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ON Action 1506. passing the user ID and password as input parameters. The generic 
SIGN-ON Action includes a cache 1506A for caching input and/or output parameters 
associated with the SIGN-ON request. 

At 1528. the generic SIGN-ON Action calls an "Access User" DOM 1508 to 
5 access the Legacy database, passing the user ID as an input parameter for the request. 

At 1530. DOM 1508 passes the user ID information to the Legacy database, 
and retrieves a plurality of output parameters, which include customerlDentification 
data (CUST ID), password data (PSSWD), and other data. 

At 1532, the DOM 1508 returns the retrieved Legacy data (CUST ID. 
1 0 PSS WD. and other data) to the generic SIGN-ON Action 1 506. 

At 1534. the generic SIGN-ON Action compares the consumer password 
(password) to the retrieved Legacy password (PSSWD). If the passwords are not the 
same, at 1550. an invalid password error is passed to the Root SIGN-ON Action 1504. 
At 1552, the Root SIGN-ON Action passes the invalid password error to the 
15 Authentication Plug-in 1502. and, at 1554, the Authentication Plug-in returns an 
invalid password error to the Integration Server. 

If, however, it is determined by the generic SIGN-ON Action that the 
passwords are the same, then at 1538. the customerlD information and other data 
retrieved from the Legacy system are passed from the generic SIGN-ON Action to the 
20 Root SIGN-ON Action. 

The Root SIGN-ON Action then calls other Actions as appropriate. This is 
represented in FIGURE 15A by block 1512. Examples of other Actions may include 
determining when the consumer last logged on to the system. 

At 1542, the Root SIGN-ON Action returns the customerlD information and 
25 other data to the Authentication Plug-in. At 1544. the Authentication Plug-in returns 
the customerlD and other data to the Integration Server. At this point, the 
Authentication procedure is completed, and flow control is returned to a previous 
procedure. 

In a specific embodiment of the present invention, the rendering system 200 is 
30 designed or configured to provide a biller. creditor, or other institution with the ability 
to provide electronic bill presentment capabilities to their respective consumers via 
the Internet. 

FIGURE 7 shows an example of a graphical user interface which has been 
rendered in accordance with the technique of the present invention. The graphical 
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user interface of FIGURE 7 shows a web page displaying specific billing information 
associated with a particular user. More specifically, the web page presents 
information relating to long distance calls itemized in the user's telephone bill. 

Table 700 of FIGURE 7 shows an itemized list of the long distance calls made 
5 by the user during a specific time period. Each itemized line (e.g., 702. 704. 706. etc.) 
within Table 700 includes customized data retrieved from the Legacy computing 
system, which in this case is the Central Telecom computing system. Table 700 is 
generated using a reusable droplet such as. for example, the ForEach droplet 
described previously. 

10 Table 700 includes a plurality of rows and columns. Each of the columns 

relates to a specific type of information (e.g.. date. time, location, etc.) of a long 
distance call. The user is able to sort the information presented in Table 700 by 
clicking on a particular header (e.g.. 712A. 712B. 712C. etc.). 

As shown in FIGURE 7. information within Table 700 is arranged by date, in 

15 descending order (indicated by the downward arrow in field 712A). A ForEach 
droplet is used by the Presentation Server 203 to present information to the user in a 
sorted format. The ForEach droplet also includes code for reversing the sorted order 
upon receiving a request by the user. In the example of FIGURE 7. a user can reverse 
the sort order (i.e.. sort by date in ascending order) by simply clicking on the date 

20 header 7 12 A. Each time the user clicks on the date header, the sorting order is 
switched from ascending to descending order or vice versa. 

Each column header in table 700 represents a sorting key which, when 
selected by the user, will result in the table being sorted according to the sorting key 
selected by the user. When a specific header is selected by the user, a request is sent 

25 to the Presentation Server to display the table information according to the selected 
sorting key. In this way, an embodiment of the present invention may be 
implemented to allow a user to sort the information within Table 700 according to any 
of the headers by simply clicking on the desired header within row 712. Alternatively, 
it may be desirable to enable only a portion of the table headers to be used as sorting 

30 keys. It will be appreciated by those skilled in the relevant art that the sorting key 
may also be used for sorting rows as well as columns. 

As described previously, one advantageous feature of the rendering system of 
the present invention is the ability to provide the biller with means for implementing 
customer self-care, whereby the user is able to access desired information relating to 
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specific billing information over the Internet or other computer network, rather than 
having to telephone a customer service representative of the service provider. One 
example of customer self-care is the ability for the consumer to look up additional 
information about a transaction or vendor identified on the consumer's credit card 
5 bill. 

Another example of customer self-care is the ability for the consumer to 
perform a reverse call look-up. To illustrate, let us suppose that the user does not 
recognize the telephone call identified by line 708 in FIGURE 7. In order to retrieve 
additional information relating to this call, the user may click on the unrecognized 
1 0 telephone number (366-533-3553). Each telephone number is configured as an object 
link. When a particular telephone number is selected, a request is sent to the 
Presentation Server to perform a reverse call look-up on this number. The 
Presentation Server passes this request onto the Integration Server, which accesses the 
Legacy database to retrieve additional information relating to the selected telephone 
1 5 number. The Legacy system may respond, for example, by providing a name or other 
information related to the selected telephone number. This information, in turn, is 
presented to the consumer via the Integration and Presentation Servers. By allowing a 
consumer to perform various aspects of customer self-care, a service provider is able 
to save or conserve a tremendous amount of resources. 

Because the rendering system 200 of the present invention is easily 
configurable and customizable, it is able to be integrated quickly and easily to most 
computer systems. Additionally, although not shown in the drawings, the rendering 
system 200 of the present invention is also highly scalable. Rendering system 200 
may include multiple Presentation Servers and Integration Servers (not shown). 
25 Where multiple Presentation Servers exist, load balancing may be performed by a 
load manager (not shown), which periodically checks each Presentation Server load 
and announces this to the connection module (CM) of the HTTP server. The same 
basic approach is used between a Presentation Server and multiple Integration 
Servers. 



20 



30 



E-mail Notification 

FIGURES 18. 18A and 18B describe various features and methods related to 
the e-mail notification feature of the rendering system of the present invention. The 
various elements for implementing the e-mail notification feature of the present 



42 



BNSDOCID: <WO__0067176A2J_> 



WO 00/67176 



PCT/US00/11676 



invention are shown in FIGURE 18 of the drawings. These elements will now be 
described with respect to the flow diagram of the e-mail notification procedure 1800 
of FIGURE 18B. 

For purposes of explanation and simplification, the flow diagram of FIGURE 
5 18B illustrates an example of a specific embodiment for providing e-mail notification 
to a consumer of a bill which has become available. However, it will be appreciated 
that the e-mail notification feature of the present invention may be extended to other 
uses relating to any event for which a particular consumer would like to be notified. 

Referring first to Fig. 18B. when a bill for a particular consumer becomes 

10 available at a Legacy system (1850), the Legacy information relating to the bill is 
entered (1852) in the notification queue 1802 (Fig. 18). In a specific embodiment, the 
Legacy system is able to access the event notification queue 1 802 using one or more 
DOMs. A schematic block representation of this communication path is shown, for 
example, in FIGURE 2. 

15 As shown in FIGURE 2, any of the Legacy systems 210 may communicate 

with DOMs block 208. DOMs block 208 provides an interface between the Legacy 
system 210 and event notification block 277, which is represented in FIGURE 18 by 
the dashed block (277) enclosing the template directory 1 804 and notification queue 
1802. 

20 As shown in FIGURE 1 8, the notification queue 1 802 includes a plurality of 

entries 1805. An example of the information included within one entry 1805 is shown 
in FIGURE 18A of the drawings. In the example of FIGURE 18A. entry 1805 
includes BillerlD data, CustomerlD data, AccountID data, and other data, including 
information relating to a respective TemplatelD associated with a specific bill which 

25 has become available to the consumer. The specific field name headers in each entry 
1805 are determined from the configuration information of block 224 (Fig. 2) during 
initialization. This latter feature provides for a generic e-mail notification system 
which may be customized according to the specific needs of the host or system 
administrator. 

30 It is to be noted that entry 1805 of Fig. 18A is merely one example of the 

information included in a particular entry. Other entries may differ. However, it is 
preferable that each entry specify enough unique information to identify a specific 
consumer and a specific e-mail template which will be used for notifying the 
consumer of a particular event. 
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At periodic intervals, a timer within the mail rendering server 207 causes the 
mail rendering server to check the status of the notification queue 1802 via the 
Integration Server 201 (1 854. FIGURE 18B). A determination is then made (1856) as 
to whether any new entries exist within the notification queue. If no new entries exist 
5 the mail rendering server waits a predetermined amount of time before checking the 
status of the notification queue again for new entries (1857). 

If new entries are found in the notification queue, a predetermined number of 
new queue entries is retrieved from the notification queue (1858). In a specific 
embodiment of the present invention, the predetermined number is specified in the 

1 0 configuration information of block 224 (FIGURE 2). and is configured upon start-up 
or initialization of the rendering system 200. 

Once a new entry has been retrieved from the notification queue, the mail 
rendering server 207 uses the TemplatelD information within that entry to look-up the 
associated template file name 1809 (Fig. 18) which will be used for rendering the e- 

15 mail notification message to the consumer (1860, Fig. 18B). The associated template 
file(s) are then retrieved from the template directory 222 (1862). and processed (1864) 
in a manner similar to the processing technique described previously with respect to 
the Presentation Server 203. Any data which can be rendered by the Presentation 
Server can be similarly rendered by the mail server 207. This also includes executing 

20 rules from rules block 220 in the same manner that rules are executed by this 
Presentation Server for rendering web pages. Once the e-mail template, including the 
customized tag information has been fully processed and rendered, the results of the 
processed or rendered template file, including the consumer specific data, is then sent 
( 1 866) to the consumer via the SMTP server 227. 

25 

Although several preferred embodiments of this invention have been described 
in detail herein with reference to the accompanying drawings, it is to be understood 
that the invention is not limited to these precise embodiments, and at various changes 
and modifications may be effected therein by one skilled in the art without departing 
30 from the scope of spirit of the invention as defined in the appended claims. 
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IT IS CLAIMED 

1 . A rendering system for dynamically generating graphical user interface 
pages over a computer network using customized data from a backend computing 
system, the rendering system comprising: 

5 a plurality of page templates, wherein at least some of the page 

templates include static information and include custom tags which represent 
customized data associated with data stored in said backend computing system: 

an integration engine configured or designed to access specific information 
from the backend computing system; and 

10 a presentation engine in communication with the integration engine, 

said presentation engine being configured or designed to render graphical user 
interface pages using the page templates such that when a first page corresponding to 
a first one of the page templates is accessed, the presentation engine utilizes the first 
page template associated with the first page to render the first page, wherein 

15 customized data to be included in the first page is obtained by accessing the 
integration engine. 

2. The system of claim 1 wherein said integration engine is further 
configured or designed to provide and interface to enable a first computer system to 

20 access information from multiple remote data sources by normalizing data from said 
multiple remote data sources. 

3. A rendering system as recited in claim 1 or 2, wherein the presentation 
engine includes: 

25 an execution cache suitable for caching data retrieved from the backend 

computing system: and 

a data pool for storing information used to make calls to the integration 

engine. 

30 4. The system of claim 3 wherein said information stored by said data 

pool is inter-page information that is utilized by a first page and a second, subsequent 
graphical user interface page. 
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5. A rendering system as recited in any of the preceding claims further 
comprising: 

a meta file which includes information describing properties of the 
backend computing system and data contained therein. 

5 

6. The rendering system of claim 5 wherein said meta file information 
includes: 

a description of call requests which may be used to access data in said 
backend computing system; 

10 a description of input parameters associated with each respective call: 

and 

a description of output parameters associated with each call. 

7. The rendering system of claim 5 or 6 wherein said presentation engine 
1 5 is further configured or designed to utilize said meta file information to access data 

from said backend computing system. 

8. The rendering system of claim 7 wherein said presentation engine is 
further configured or designed to access said meta file to retrieve a description of 

20 input parameters related to a desired call request, and wherein the presentation engine 
is further configured or designed to pass said call request and associated input 
parameters to said integration engine in order to access data from said backend 
computing system. 

25 9. The rendering system as recited in any of claims 5-8 wherein the 

presentation engine includes at least one generated accessor configured or designed to 
use information in the meta file to facilitate rendering of information. 

10. The system of claim 9 wherein said information is obtained from either 
30 said integration engine or said execution cache. 

11. A rendering system as recited in any of the preceding claims further 
comprising: 
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a graphical user interface server in communication with the 
presentation engine, the graphical user interface server being configured or designed 
to facilitate communications between the presentation engine and a remote user over 
the computer network. 

5 

12. A bill presentation system comprising a system for dynamically 
generating graphical user interface pages as recited in any of the preceding claims, 
wherein the bill presentation system is configured or designed to present on-line bills, 
the billing system further comprising: 

10 a payment module configured or designed to facilitate payment of bills 

by a user, the payment module being in communication with the integration engine. 

13. The billing system of claim 12 wherein said payment module is further 
configured or designed to provide said user with dynamic payment tracking 

1 5 information relating to a status of a payment which the user has authorized. 

14. The billing system of claim 12-13 wherein said payment module is 
further configured or designed to provide a conditional auto-pay feature, whereby 
payment of a bill is automatically paid if an amount of said bill is within a 

20 predetermined range of values. 

15. The billing system of any of claims 12-14 wherein said payment 
module is further configured or designed to provide a conditional auto-pay feature, 
whereby payment of a bill is automatically paid if specified criteria has been satisfied. 

25 said specified criteria being implemented via business logic which has been 
customized by the user. 

16. The billing system of any of claims 12-15 wherein said payment 
module is further configured or designed to interface said user with a plurality of 

30 different payment providers. 

17. The billing system any of claims 12-16 wherein said payment module 
is further configured or designed to allow a b.iller to dynamically select a particular 
payment provider from said plurality of payment providers to pay selected bills: and 
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wherein said payment module is further configured or designed to allow a 
consumer to dynamically select a particular payment account from a plurality of 
payment accounts to pay a selected bill. 

• 1 8 The billin S system of claim 1 6 wherein said payment module is further 

configured or designed to automatically select a particular payment provider from the 
plurality of payment providers to pay specific bills based on predetermined criteria 
specified by the biller. 

10 19. A billing system as recited in any of the preceding claim further 

comprising a consolidation server in communication with the integration engine, the 
consolidation server being configured or designed to facilitate communications with 
an on-line bill consolidator that presents on-line billing information to the user. 

15 20. A rendering system as recited in any of the preceding claims wherein 

the integration engine includes: 

a integration server for communicating with the presentation engine; 
a plurality of action objects configured or designed to implement business 
logic: and 

20 a plurality of domain objects that are accessible by the action objects, the 

domain objects being configured or designed to access customized information from 
the backend computing system and present said accessed information to the 
integration server. 

25 21. A method of targeting advertising information to a user over a 

computer network, the method comprising: 

rendering an on-line itemized bill having at least one billed item: 
consulting a set of rules to select a particular advertisement to display to said 
user, said set of rules being based at least in part upon properties of said bill, and 

rendering the particular advertisement in combination with the on-line 
itemized bill. 

22. The method of claim 21 further including: 



30 
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accessing billing information related to said user from a backend computing 
system: and 

using at least a portion of said accessed billing information to select the 
particular advertisement to display to the user. 

5 

23. The method of claim 21 or 22 wherein said billing information is 
different from profile information relating to said user. 

24. A method for dynamically generating graphical user interface 
10 information over a computer network using customized information from a backend 

computing system, the method comprising: 

rendering at least a portion of an on-line itemized bill for presentation to a 
user, said bill having at least one billed item: 

consulting a set of rules to select a particular advertisement to display to said 
1 5 user, said set of rules being based at least in part upon information relating to said bill, 
and 

rendering the selected advertisement in combination with the on-line itemized 

bill. 

20 25. The method of claim 24 further including: 

accessing billing information related to said user from a backend computing 
system: and 

using at least a portion of said accessed billing information to select the 
particular advertisement to display to the user: 
25 wherein said billing information is different from profile information relating 

to said user. 

26. A method for dynamically generating graphical user interface pages 
over a computer network using customized information from a backend computing 
30 system* the method comprising: 

receiving a request at a first server for selected information to 
be presented to a remote user: 
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making a call request to an integration server for accessing said 
selected information, said call request being issued by said first server utilizing a thin 
interface protocol: 

using said integration server to access said selected information from a 
5 backend computing system, and retrieving output information relating to said call 
request: 

passing said output information to said requesting server: and 
rendering said output information for presentation to said remote user. 

10 27 - The method of claim 26 wherein said call request is implemented by 

passing a single parameter to said integration server, said single parameter including 
tagged, self-described information relating to said call request. 

28. The method of claim 27 wherein said self-described information 
1 5 includes a plurality of input parameters required by the integration server for making 

said call request. 

29. The method as recited in any of the claims 26-28 further including 
consulting meta information describing said call request to determine the information 

20 to be included within said single parameter. 

30. The method as recited in any of the claims 26-29 further including 
consulting a data pool for retrieving input parameter data related to making said call 
request. 

25 

31. The method as recited in any of the claims 26-30 further including 
caching said output information retrieved by the integration server in an execution 
cache. 

30 32. The method of claim claims 31 further including retrieving said output 

information related to said selected information from said execution cache, and 
presenting said output information to said remote user. 
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33. The method of claims 31 or 32 wherein said output information is 
retrieved from the execution cache and presented to said remote user without making 
a call to the integration server to retrieve said output information. 

5 34. The method as recited in any of the claims 26-33 further including 

caching at least a portion of said output information in said data pool. 

35. The method of claim 34 further including consulting meta information 
to determine said portion of said output information to store in said data pool. 

10 

36. A computer program product for dynamically generating graphical 
user interface pages over a computer network using customized information from a 
backend computing system, the computer program product comprising: 

a computer usable medium having computer readable code embodied therein. 
1 5 the computer readable code comprising: 

computer code for receiving a request at a first server for 
selected information to be presented to a remote user; 

computer code for making a call request to an integration server for 
accessing said selected information, said call request being issued by said first server 
20 utilizing a thin interface protocol; 

computer code for using said integration server to access said 
selected information from a backend computing system, and retrieving output 
information relating to said call request: 

computer code for passing said output information to said requesting 

25 server; and 

computer code for rendering said output information for 
presentation to said remote user. 

37. An integration engine for facilitating communications between a 
30 legacy computing system and a graphical user interface rendering system to facilitate 

the inclusion of customized data from the legacy computing system in at least one 
graphical user interface page rendered by the rendering system, the integration engine 
comprising: 

a integration server for communicating with the rendering system: 
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a plurality of action objects configured or designed to implement business 
logic: and 

a plurality of domain objects that are accessible by the action objects, the 
domain objects being configured or designed to interface with the legacy computing 
5 system in order to access said customized data, and present said accessed data to said 
integration server. 



38. A mail rendering system comprising the integration engine of claim 
37. the mail rendering system further comprising a mail rendering server in 
communication with the integration engine for dynamically generating at least one 
electronic mail message to a particular customer upon the occurrence of at least one 
specific event. 



39. The mail rendering system of claim 38 wherein said mail rendering 
15 server is configured or designed to dynamically generate a content of said electronic 

mail message based upon billing information related to the customer. 

40. The mail rendering system of claims 38 or 39 further including an 
event notification data structure in communication with said integration engine for 

20 registering an occurrence of said at least one specific event. 

41. The integration engine of claim 37 wherein said integration server is 
implemented using a thin server interface. 

25 42 - The integration engine of claim 37 or 41 further including a plurality of 

plug-in objects configured to communicate with said integration server: and 

wherein said action objects and said domain objects are each implemented as 
plug-in objects. 



30 



43. The integration engine of claim 42 wherein one of said plug-in objects 
is configured as a payment module for facilitating payment of bills by a user. 

44. The integration engine of claims 42 or 43 wherein: 



52 



BNSDOC1D: <WO 00671 76A2J_> 



WO 00/67176 



PCT/US00/11676 



at least one action object is configured to communicate with at least one of 
said plug-in objects; and 

at least one of said domain objects is configured to communicate with at least 
one of said action objects. 

5 

45. The integration engine as recited in any of the claims 37-44 wherein at 
least one of said action objects is configured as a plurality of nested action objects. 

46. A method for facilitating communications between a legacy computing 
10 system and a graphical user interface system to facilitate the inclusion of customized 

information from the legacy computing system in at least one graphical user interface 
page rendered by the rendering system, the method comprising: 

receiving a first request for accessing desired information from the legacy 
computing system; 

1 5 calling at least one plug-in object for servicing said first request: 

calling a first action object for handling at least a first portion of said first 
request; and 

calling a first domain object for accessing at least a first portion of said desired 
information from the legacy computing system. 

20 

47. The method of claim 46 further including receiving a single input 
parameter along with the first request, the single input parameter including tagged 
data describing a name of a particular call request to be implemented, and describing 
at least one input parameter associated with said particular call request. 

25 

48. The method of claims 46 or 47 wherein the single input parameter 
implemented as a single data string type. 

49. The method as recited in any of the claims 46-48 further including 
30 using the tagged descriptions of the single input parameter to identify the name of the 

particular call request to be implemented, and to identify any input parameters 
associated with said particular call request. 



53 

BNSDOCID: <WO 00671 76A2_L> 



WO 00/67176 



PCT/US00/11676 



50. The method as recited in any of the claims 46-49 further including 
calling a second action object for handling at least a second portion of said first 
request. 

51. The method of claim 50 wherein the second action object is called by 
said plug-in object. 



52. The method of claim 50 wherein the second action object is called by 
said first action object. 

10 

53. The method as recited in any of the claims 46-52 further including 
calling a second domain object for accessing at least a second portion of said desired 
information from the legacy computing system. 

15 54 - The as recited in any of the claims 46-53 further including: 

passing at least one first input parameter from said first plug-in object to said 
first action object; 

passing at least one second input parameter from said action object to said 
domain object; and 

20 using said at least one second input parameter to access at least a portion of 

said desired information from the legacy computing system. 

55. A computer program product for facilitating communications between 
a legacy computing system and a graphical user interface system to facilitate the 
25 inclusion of customized information from the legacy computing system in at least one 
graphical user interface page rendered by the rendering system, the computer program 
product comprising: 

a computer usable medium having computer readable code embodied therein, 
the computer readable code comprising: 

computer code for receiving a first request for accessing desired information 
from the legacy computing system; 

computer code for calling at least one plug-in object for servicing said first 
request; 



30 
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computer code for calling a first action object for handling at least a first 
portion of said first request: and 

computer code for calling a first domain object for accessing at least a first 
portion of said desired information from the legacy computing system. 

5 

56. A presentation engine for dynamically generating graphical user 
interface information over a computer network using customized data from a database 
of a backend computing system, the presentation engine comprising: 

a presentation server configured or designed to render graphical user 
10 interface pages using page templates, the presentation server being further configured 
or designed such that when a first one of the page templates corresponding to a first 
page is accessed, the presentation server utilizes the first page template to render at 
least a portion of the first page, said first page including at least one customized tag 
corresponding to data derived the backend computing system: 
15 an execution cache configured or designed to cache data retrieved from the 

backend computing system; and 

a data pool for storing information used to make calls to access the customized 

data. 

20 57. The presentation engine of claim 56 wherein said information in said 

data pool includes input parameters which are utilized for making calls to retrieve the 
customized data from the backend computing system. 

58. The presentation engine as recited in any of the claims 56-57 wherein 
25 said information in said data pool includes input parameters which are utilized for 

making calls to retrieve the customized data from the execution cache. 

59. A presentation engine as recited in any of the claims 56-58 further 
comprising a plurality of reusable droplets configured or designed to manipulate the 

30 presentation of customized data rendered by the presentation engine based upon user 
actions when viewing the customized data. 
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60. A presentation engine as recited in claim 59 wherein said plurality of 
droplets includes a reusable sorting droplet configured to be applied aeainst tabular 
data to provide a sorted HTML table of data. 

5 61. A presentation engine as recited in claim 60 wherein said sorting 

droplet „ further configured or designed to sort said tabular data according to a 
sorting key selected by a user. 

62. A presentation engine as recited in any of the claims 56-61 further 
10 comprising: 

a page template directory having a plurality of page templates, wherein 
at least some of the page templates include tags which represent customized data to be 
retrieved from the backend computing system database: and 

a meta file configured or designed to describe properties of the backend 
1 5 computer system database: 

wherein the presentation server is configured or designed to utilize 
mformation from said meta file to access said customized data from said backend 
computer system database. 

20 63. The presentation engine of claim 62 wherein said meta file information 

includes: 

a description of call requests which may be used to access data in said 
backend computing system; 

a description of input parameters associated with each respective call . 

25 request; and 



30 



a description of output parameters associated with each call 



request 



64. The presentation engine of claims 62 or 63 wherein said meta file 
mformation further includes a description of status codes associated with each call 
request. 

65. The presentation engine as recited in any of the claims 62-64 wherein 
said presentation server is further configured or designed to access said meta file to 
retrieve a description of input parameters related to a desired call request, and wherein 
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the presentation server is further configured or designed to access said customized 
data using said call request and associated input parameters. 

66. The presentation engine as recited in any of the claims 62-65 wherein 
5 the presentation server further includes at least one generated accessor configured or 

designed to use information in the meta file to render information obtained from said 
backend computer system database. 

67. A method for dynamically generating graphical user interface 
10 information over a computer network using customized information from a backend 

computing system, the method comprising: 

receiving a request for selected information to be presented to a 

remote user: 

rendering a selected page template for presentation to said remote user 
15 in response to said request, said page template including at least one custom tag 
representing customized data derived from the backend computing system: 

consulting a meta file for determining at least one input parameter used 
for accessing said customized data; and 

retrieving said at least one input parameter from a local data pool. 

20 

68. The method of claim 67 further including using said retrieved input 
parameter to poll a local cache for a valid copy of said customized data. 

69. The method of claims 67 or 68 further including: 

25 using said retrieved input parameter to access said customized data from said 

backend computing system in response to a determination that a valid copy of said 
customized data is not stored within said local cache; and 

using said retrieved input parameter to access said customized data from said 
local cache in response to a determination that a valid copy of said customized data is 

30 stored within said local cache. 

70. The method as recited in any of the claims 67-69 further including: 
retrieving output data related to said customized data from the backend 

computing system: 
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10 



15 



if specified, caching at least a portion of said output data in a local cache: and 
consulting said meta file to determine whether any portion of said output data 
should be stored within said data pool. 

71. The method as recited in any of the claims 67-70 further include 
stonng at least a portion of said output data in said data poo. in response to a 
determmation that said portion of output data may be used as input data to a 
subsequent request for accessing other customized data derived from said backend 
computing system. 

72. A computer program product for dynamically generatins sraphical 
user mterface information over a computer network using customized information 
from a backend computing system, the computer program product comprising- 

a computer usable medium having computer readable code embodied therein 
the computer readable code comprising: 

computer code for receiving a request for selected information 
to be presented to a remote user; 

computer code for rendering a selected page template for presentation 
to sa ld remote user in response to said request, said page template including at .east 
one custom tag representing customized data derived from the backend computing 
system: F e 

computer code for consulting a meta file for determinate at least one 
input parameter associated with accessing said customized data; and 

computer code for retrieving said at least one input parameter from a 

^ local data pool. 

73. A method of facilitating automated customer self care in an on-line 
btlltng environment implemented over a computer network, the method comprising- 

rendenng an on-line itemized bill to a consumer, said on-line bill havine at 
least one billed item that includes an associated billed item link; 

when the billed item link is selected by the consumer, accessing additional 
mformation about said billed item to help identify or clarify said billed item: and 
prov.dmg said additional information to said consumer. 



20 



30 
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74. The method of claim 73 wherein said rendering includes rendering said 
on-line bill to said consumer over the Internet: and wherein said accessing includes 
accessing said additional information from said backend computing system over the 
Internet. 

5 

75. A method of facilitating automated customer self care as recited in 
claims 73 or 74 wherein the bill is a phone bill, and wherein said accessing includes 
performing a reverse call lookup on at least one phone number selected by said 
consumer. 

10 

76. A method of facilitating automated customer self care as recited in any 
of the claims 73-75 wherein the bill is a credit card bill, the billed item includes a 
transaction record, and wherein said accessing includes performing a lookup which 
provides additional information about said transaction record. 

15 

77. The method of claim 76 wherein said transaction record includes a 
vendor identification, and wherein said accessing includes performing a lookup which 
provides additional information about said identified vendor. 

20 78. A computer program product for facilitating automated customer self 

care in an on-line billing environment implemented over a computer network, the 
computer program product comprising: 

a computer usable medium having computer readable code embodied therein, 
the computer readable code comprising: 

25 computer code for rendering an on-line itemized bill to a consumer, said on- 

line bill having at least one billed item that includes an associated billed item link: 

computer code for when the billed item link is selected by the consumer, 
accessing additional information about said billed item to help identify or clarify said 
billed item; and 

30 computer code for providing said additional information to said consumer. 

79. A computer program product comprising a computer readable medium 
including code configured to implement the method of any of the proceeding claims 
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80. The computer program product of claim 79 wherein the computer 
readable medium is a data signal embodied in a carrier wave. 
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(Logon Page) 



z 



Receive USER IP & 
PASSWORD from User 



J. 



Create data pool object and 
execution cache for session 



-802 



-804 



-806 



-B08 



J 



Send sign on request through execution/" 
cache to integration Server (l.S.) 
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Sample Domam Object Model (DOM) 



META DATA DESCRIPTORS 




* Name 

- Birthdate 
« Account No. 

• SSN -« (key) 




REQUEST TYPES 




• GET DATA{) 

• UPDATE 0 
■ SET KEYO 

• CREATE 0 

• DELETEf) 




INSTANCE fCached Datal 




• First Name = "John" 

• Last Name ■ "Doe 11 

- Birthdate • 01/01/dO 

• Account No. = 10985768 

- SSN = 569-85-1234 
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Fig. 14 
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E-Mail Notification Procedure 
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(including associated tempi ate ID) 
is entered in Notification Queue 
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Mail Rendering Server checks status of 
Notificaion Queue via Integration Server 
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New entry in Notification 
Queue? 
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Retrieve specified number of new 
queue entries 
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Template Table Directory 
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Fig. 18B 
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